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METHODS OF DEFENSE AGAINST GAS ATTACKS. 

1. GENERAL CONSIDERATIONS. 

1. The first and most vital consideration in the protection 
of troops against hostile gas attacks is the provision of an 
efficient individua1 protective appliance to each soldier. De- 
cision as to the type of protective device to be adopted will 
depend on the following considerations : 

(a) The apparatus must he capaljlo of protecting the 
lungs and eyes for long periods from the gases used, 
or likely to he used, by the enemy. Protection must, 
moreover, be furnished against any concentrations of 
these gases liable to l)t: met with in the field. 

(b) It must be of simple design so that- 
(i) Ht will not get c)llt of order from the rough 

handling it is certain to meet with in the field. 
(ii) Even the most lineducated type of soldier can 

learn to use it quickly and correctly. 
(c) The xveight must be the minilnum possible and the 

design such that the soldier is not immobilized or 
seriously discommodetl either by carrying the appa- 
ratus or wearing it in ijosition. 

2. Protection for the respiratory organs and protection for 
the eyes can obviously he kept separate. and in the earlier 
designs of apparatus in all the arluies tllis was invariably 
done. It has been found more con\.enicnt, however, to com- 
bine the protection of eyes and lungs in one apparatus as 
being much simpler for the individual soldier and avoiding the 
danger of goggles alone being used in cases where lung pro 
tection was also needed. 

3. Protection of the lungs iron1 poisonous gases can be 
obtained in two ways: Either an entirely fresh atmosphere is 
pr’ovideda for breathing, or else the poisonous gas is filtered 
out either chemically or tnecl~anicall~ 

4. The former method obviously gi\res absolute protectiotl. 
and because of this fact man!: tJ’l)es of oxygen breathing 
apparatlis llave heen tried a? one tilllc or atiothrr. ‘I’hesc 
111 s\lffl-, frc,rn t\\zo fatal l!C It.r.fy tllt’l. do 11rjt last lOIlK 
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ties oi them may cause death or serious injury. This being 
the case. it is essential that not the slightest time should, be 
lost in putting on the respirator when the alarm is given. 
:1rrangements for giving and spreading the gas alarm must 
consequently be thoroughly prepared beforehand, both as 
regards the provision of actual alarm appliances and the pro- 
mulgation of orders which will ensure every man being given 
the earliest possible warning. Such alarm arrangements must 
include not only the troops in the front line, but also those in 
support and reserve, as the effects of a strong gas cloud may 
IJC feit over fifteen miles from the line. Alarm to the rear 
must therefore be thoroughly arranged and be independent of 
met!?ods of communication liabl,A to ljreak down during an 
attack or hornhardment. 

11. Other defensive methods, such as the protection of shel- 
ters and dugouts from gas, the clearing of gas from trenches 
and dugouts, the protection of arms and ammunition, etc., 
are also of great importance in reducing casualties. It is 
essential, however, that all devices adopted should be simple 
in construction and use and really capable of being employed 
under field conditions. Similarly, all orders on the subject of 
gas defense must be consistent with active service conditions, 
but those which are given must be enforced to the letter. 

12. It will thus be seen that the whole basis of protecting 
troops against gas lies: (a) in keeping all appliances in per- 
fect working order; (b) in learning to adjust them rapidly 
under all conditions: and (~1 in ens;tlring that every man is 
gi\.en immediate warning. ?‘ht~,e results can only be at- 
tained : 

(i) HY FREQI_it-NT ANI) ‘THOROUGH INSPEC- 
‘1’1 ON OF -4LL I’KC)TEC-TLVE APPLIANCES. 

(ii) I{)- TIIC)KOI.‘C;II INS’I‘RIJCTION AND TRAIN- 
1NC; IN THElR USE 

(iii‘, 1-L) E\‘ERY MAN I‘SI3EKS’TANDING AND 
COMI’I,YIN(; 1VITfl .41,I, STANDING OR- 
J)E;,K$ o”,’ ~1117 sliI!]EC’I‘ OF DEFENSE 
.4GAI NST t ;.2S. 
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II. EARLY METHODS OF PROTECTION. 

13. The first tierman gas attack made against the British 
and French in April. 1915, found the Allies entirely unpre- 
pared ar,cl unprotected against poisonous gas. Steps were 
immediately taken to improvise protective devices and to 
supply respirators for all front line troops. 

14. i\mong the improvised respirators used were gags made 
xvith rag> or handkerchiefs and soaked in water or washing 
hod3 solution. handkerchiefs filled with moist earth. etc. One 
5trg7l,‘esrion was to use bottles 
and filled \vith moist earth,’ the 

with the bottom knocked off 
user to breathe in through the 

neck of the bottle and out through his nose. 
It was not necessary to use such tnethods for long, as an 

appeal to the women of Britain and France to make respira- 
tors of cotton wool in a gauze envelope met with such in- 
stant response that 1~~ the time of the next attack on May 
lath, directed against the British at Hill 60, every soldier 
had a respirator of some kind. These respirators were kept 
moist with water. soda solution or “hypo” solution and had 
to be dipped and wrung out before use. 

(A) EARLY BRITISH RESPIRATORS AND 
HELMETS. 

15. BLACK VEILING RESPIRATOR.-This was the 
cxarlieat type oi respirator officially issued to the troops, and 
consisted of cotton waste enclosed in a length of black veil- 
In?. (See Fig 1 : ‘The cotton waste was soaked in a solu- 
tion of: 

Sodium thi~~<lllphate . . . . . . . . . . . . . . . . . . . 10 lbs. 
\\‘ashing soda . . . . . . . . . . . . . . . . . . . . . . . . 2% lbs. 
(ilycerine . . . . . . . . . . . . . . . . . . . . . . . . . . 2 lbs. 
\f.ater . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 gals. 

The glycerine was put in to keep the respirator moist, thus 
ol)~.i*~tinq the nectl for dipping before use. 

The respirator was adjusted over the mouth and nose, the 
cotton waste being moulded to the shape of the face, and 
the upper edge of the black veiling pulled up so as to pro- 
tect tlTe eyes 

These respirators were much used in the attacks of May 
lot11 and l”th - 1 l!Jl,i, and were found reasonably efficient 
against the low c.oncentrations of chlorine then used, but 
thev were di~ficlll; to fit exactly to the face and the cotton 



Fig. 1. 

The Black Veiling Respirator. 
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waste had to be frequently shredded out to prevent it hecom- 
ing lumpy. 

16. “HYPO” HELMET.-The gas helmet in its original 
form consisted of a flannel bag soaked in the same solution as 
was used for the veiling respirator and was fitted with a pane 
of mica to act as a window. The helmet was tucked down in- 
side the jacket, which was therl buttoned up tightly around 
the neck. 

This form of protection had nlany advantages. It was very 
simple to use and experience in the attack of May 24th 
showed it to be very effective against chlorine in the field, 
though some casualties were caused by the mica pane becom- 
ing cracked. In later types the mica window was replaced 
by celluloid, and later still by glass eyepieces set in metal 
rims. 

17. P. AND P. H. HELMETS.--As it became apparent in 
the summer of 1915 that the gas phosgene was likely to be 
used by the enemy in future attacks, and as the “hypo” hel- 
mets did not protect against this gas a new form of helmet 
was adopted, This helmet was soaked in an alkaline solution 
of sodium phenate containing glycerine, and was called the 
1’. Helmet. (See Figs. ? and :S ) It protected against three 
parts of phosgene in ten thousaIlt1 of air. Since the solution 
used attacks flannel, two layers of flannelette were used in- 
stead< and the helmet was fitted with an espiratory valve, 
partly to prevent a man from breathing any of his own breath 
over and over again, and partlv to prevent unnecessary car- 
bonation of the alkali. 

Later on the protection against phosgene was further 
strengthened by the addition of hexanlethylene tetramine 
(Urotropine), th e other ingredients remaining the same, 
Thus modified, the helmet (the P. H.) protects against one 
part of phosgene in 1.000 of air and is still used in the 
British At-my for the convenience of troops in the “Precau- 
tionary Zone,” i. e.. between .’ and 1:~ miles from the front 
line. 

18. GOGGLES of various types were formerly used in the 
different armies fdr protection against lachrymators. The 
last British type had glass eyepieces and made a good fit 
around the eyes by means of rubber sponge. (Fig. 4.) They 
gave an excellent protection agaihst lachrymators and were 
intended for use only after a lachrymatory bombardment 
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when the concentration was still sufficient to affect the eyes 
without causing respiratory riistress. It was found, how- 
ever. that they were frecluently used during a bombardment 
<lnd at other times when the respirator should’ have been 
worn owing to the presence of real poison gases. The) 
were consequently withdrawn. 

An attempt was made to include goggles in the P. H. 
helmet and a special helmet based on this principle (the 
P. I-I. C.) was issued to artillerymen, etc. Its chief objec- 
tion was the increased time necessary to put it on, and it 
was discarded previous to the box respirator being adopted. 

19. The helmet form of respirator as latterly used by the 
British suffered from the following disadvantages: 

(a) It deteriorated from exposure to air. 
(1~) Practically the limit of protection obtainable by this 

type of respirator had been reached. It was in- 
capable of further de~~elopment. 

Cc) It had a peculi<lr smell and when very wet occa- 
sionally burned the foreheads of the nien. 

(d) It did not give good protection against lachrynlators, 
etc. 

(B) EARLY GERMAN RESPIRATORS. 

20. ‘The first German respirators were simple pad respirators 
soaked in a sodium thic~~ulphate-sodium carbonate solution. 
Each soldier \vas providcci with a bottle of this solution 
(Schutzsal~ltisu~lg), ITher e\vith to moisten his respirator from 
time to time. 

These pads were replaced by a small compact respirator 
made of absorbent cloth hoaked in “Schutzsalz” solution and 
shaped like a sno:lt, whic.l! fitted over the mouth and nose, 
the latter being closed b!. nlcans of a steel spring. Many of 
these snout-respirators v rre still in use wllen tl;e British 
lllade their first gas attack at Loos in September, 1!)1,?, and 
the troops using this forIll of protection Nere among those 
most seriously afi’ectcd by the attack. About this time the 
Ciermans started the use uf their present type of respirator 
(see par. 33). M’!lich has the advantage of protecting against 
lachrynlators as well as chlorine. Later on it was rlloditied so 
a3 to protect against phcb5sene also 
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(C) OXYGEN BREATHING APPARATUS. 

21. In the early days of gas warfart, when tile individual 
soldier was provided Lvith protection only against chlorine. 
etc., all the armies furnished their machine gunners and other 
specialists with oxygen breathing sets, so that in the event 
of an unexpected gas being used it would be possible to 
hold the line by their aid. Forms of this apparatus are still 
used for rescue work and in mine galleries and dugouts which 
have been fouled by poisonous explosion gases. (See par 
171.) 

(a) Apparatus containing a I-eser\.e s~~pply of 03.)~gcli 
under pressure. This i\ the co-called “OS)-gen he1 
tnet.” often rlsed in Illirle rescue lvork The mait 
features oi the apparatus consi.st iI): 

(i) A rul)ber bag or bags illto cvtlic-11 ;tn(l from wllicll 
the wearer breatheh. 

(ii) .A steel cylinder or cjrlilitler3 conta~iiing cotil 
pressed oxygen which icta(lb illto the big through 
a reducing ~2lve. 

(iii) Several pounds of sotliuln 11~ clro.\l(le 111 the for111 
of sticks, granules or platey. carried either in thr 
rubber bag or in a metal I)ox connected with it 
‘This alkali absorbs the carbon dioxide exhaled 

.%pparatus of this type, known as the “Selbstretter,” is still 
i!: use by the Germans for rescue work. but with limited clis- 



. 

Fig. 2. 

The P. H. Helmet. 



Fig. 3. 

. Method of Wearing the P. H. Helmet- 



14 GAS WARFARE 

12 ‘;11xture of potassluln and sodium peroxides is used in 
tiii- apparatus. Tk:e rnoi$ture In tt:e breath of the wearer 
i~!,rr:~te~ osvren from t?-t- pcro.xides and the alkalis remain- 
:v: :~bsc)rb tl-e carbltn dt~:\l,le exhaled 

‘l-l? is mt tllnd ; , (‘et-y attractive. but in practice has a number 
may be mentioned the great 

oxvgen is liberated from so- 
,I< by water vdpor. :intl the foaming 
i rslilting blocking of the air ducts. 

of the mate- 

(D> OTHER EARLY METHODS. 

23 iI il e CI +:I* tirierlse :ilet!lo?ls were first beginning to be 
3-)rganlzed. a number of procedures were recommended for 
~\jrr?lIating the gas ClOUd Among them were the building of 
llris on the p.lraprt. atlti the LISA of black powder hand 
tire:lddes or lligh cxp!,s\ivt~ \tleIls;. to be thrown into the 
~‘jOlilj Such pro.rcctiles ;:‘I TV usrlrs~ for dissipating the gas 
!-!r liti or rec!il<.ii!c It< nok1~~:12f:(‘SS Infantry fire is. of course. 
’ ::!t:eless 

/ : $,I- d l’bllg TlillC’ tllc~ CIcrmalt~ placed great reliance on the 
1 ‘. t: :)f fires for raising xnd rli-sipating ilostilt: gas attacks 
i‘t~t.,c Gres lvere bliilt itI tliv fir-ilig trenches or in special 
~ha!low trenc1ir.i dug iti fri!n: Xsperiment has shown that 
rllii rnethoc! I> useless ifir cr~~nl~ating a gas cloud and the 
Irt~rtn;4n.c hasr no’3 ,qivvll It 117) 

JXI PRESENT-DAY MASKS. 
___ _ 



Fig. 4. 

Rubber Sponge Goggles. 





-0 

Fig. 6. 

The Elbow Tube. 
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(b) The inhaled air is purified hy !,eing drawn throag! 
a box of ciiemic~als. ‘i’ilese chemicals filter out the 
inlpurities. 

(c) *l’he cuhaled air is dist liargcci through a special valve 
I~rovided for this purpose 

(d) To protect the eyes iroln 1a;hrymators and to allow 
the wearer tc, <peali ~4 Ilen t!le face is covered with 
;1 inask 

‘1‘1:r clct,1il~ of the resp~rat~rr :IIC’ >hown 111 I;ig. 5. 
The Rubber Inlet Valve ( .Z j 1s ol)en \vilile air IS inhalcd- 

cto-t-5 wl,eti air is cul~;~lcd frljt\l tl:c lungs. 
The Canister (ii ) is a tl::rled iron hox reinforced with 

ribs. It contains cl:cmicals tliat absorb the poisonous gases. 
‘rliese chemicals arc packed loosely to permit the passage cli 
air through tile canister and supported Ily the curved wire 
screen ( C) 

The Flexible Tube (111 is ~vlre,i <It one end to the canister 
and at the otl.er to tile elhou tlll)c rI‘he tuhe is corrugated 
to permit easy extension and i)rrvcnt kInking. 

The Elbow Tube ( 1;) (c;tb(* E;ig 6) joins tile flexible tul)e 
\\fitil the mouthpiece 01) it ai30 carries the outlet v,tlve 
(E, -411 important feature of tisi5 tui)e is the baffle fi;). 
\viiic.ll acts as a saliva trap. ‘This ;~.llo~vs an\’ saliva that nlay 
accunlulate to escape througll the outlrt valve and pre\‘rrlts 
it from flowing into the cani~t~‘r \\.ith resulting drterioratioll 
of the chemicals. 

The Outlet Valve (P.) IS ,rxtcie of {,ufe gctn rrll~ber. I >t1:- 

~ng intake of air at A it I-: rii‘tinq closed. \~~hen air is ex- 
l~aled, the pressttre force5 ‘l;)cr! ttvo’sllts in the end of this 
val\,e and the cspireci 21:’ escapes. ‘There aiso esc‘2pe~ 
throrigh this val\ e some 7:(ilv:t which, houcver, the w’e:!rt’r 
sl~oulci not al!ow to escape iron? llis rI~~~l.ltll, hut ShOUld Ic:aY:i 

to swallow 
4 tncta! guard \\ hich encl(l5es arid protect< the outlet valve 

has recently hecrl added to the :1merlcan respirator. 

The Rubber Mouthpiece ( 1-l ). throug11 1vhic.h the wc’xrc r 
breathes. is provided with d flange which is held hetwectn 
the teetll and the iip5. ‘l‘i>e mc)ut!lpicce ca11 be removed 
from the mouth to enable tile ~~enrer to speak witllout dis- 
turbing the fit of the mask 

The Noseclip (I) consl+t\ ~?i t\ro rubher pads held by a 
\vire spring It cloqes tlif: 7lc:5triis th;~i making it itnpossillle 
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to breathe any air except that which. has passed throllgh the 
canister into the mouth. 

The Eyepieces (J) are made of celluloid or of speciall) 
prepared glass. They should be treated with anti-dimming 
conlposition to prevent their becoming clouded by the depo- 
5itic)n of particles of moisture. If necessary they can be 
r*l(~:lnetl without removing the respirator by means of folds 
111 the material. 

The Facepiece (K) is a rubberized fabric impervious to 
gases. It fits closely at the sides and is held in position by 
the elastic bands, which pass over the head to the full extent 
allo\\ed by a non-elastic retaining tape. 

25. The complete respirator is carried in a special satchel 
which is divided into two compartments-one of which holds 
the canister and the ottler the mask. The canister rests on a 
wire platform which raises it from the bottom of the satchel 
and allo\vs the free access of air. 

Each man is provided with a respirator which has been 
fitted to his face. He must be made to realize that this 
appliance is PERSONAL EQL7IPMENT, that it is of IM- 
PORTANCE SECOND ONLY TO HIS WEAPONS, AND 
TT-Ii!T HIS LIFE MAY DEPEND ON LOOKING AFTER 
IT AAND KEEPING IT 1N GOOD ORDER. 

The respirator will protect the wearer against all poison- 
ous gases with the exception of mine and explosion gases, 
and will not become exhausted for hours, even in concentra- 
tions of gas nortnally unobtainable in the field. 

In order that the mask may fit the face closely, every man 
must be clean shaven except that he may wear a moustache. 

26. Method of Use.---The satchel containing the box res- 
olr,ltor is carried outside all other equipment. When over 
two miles from the frc)i>t line it may be worn slung over the 
right shoulder, but men in the trenches or proceeding thither 
must carry it slung on the chest, as in the “Alert” position. 
‘I’he flap of the satchel with the snap fasteners must always 
bcs to\vard the body. 

It must be remembered that the box respirator can be worn 
111 gas for many hours on end without losing its efficiency 
or callsing any distress. It may be breathed through in drills 
for a pmiod of one hour per week for an indefinite time 
\\ ithout impairing its efficiency. This is in addition to initial 
I’. ;!Is \\Then the respirator is firit issued and fitted. 



Fig. 7. 

Fastening a New Canister to the Flexible Tube. 
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Fig. 9. 

The French M-2 Mask (Front View). 



Fig. 10. 

The Tisso’r BOX Respirator. 
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Fig. 10B. 
The Russian Respirator 
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27. Local Repairs--A s~nall repair outt;t, coll+istltlr: ot 
pieces of adhesive plaster, is ilicludcd, \vitll d recorcl card. 10 
each satchel. 

Small perforatioii5 in the facepiece can be teiilporar iI> 
repaired 1)~ applying pieces of the adhesive platter to the 
perforation. both inside and outside the rnahk. Thev sllc,~ltl 
I ,je large enough to overlap the Iicjle all around. 110s re- 
pirators so repaired SllOkiId be euclianged as soon 3s yo.~- 
>ible. The repair is onl\ intended to Inake them safe lint]! 
a new respirator can 1,~ obtained. 

So other local repairs are pcrmittrd and all defective 
respirators must l)e harlded in and new ones obtained 

I?()\ re5pir:itnrs wliicli have fallrn into water must he c\ 
changecl a5 boon as possible 

28. Record of Use.m-‘l‘lltA ( orrtxc‘t I\t.c.l)J~~q oi records as to 
hours of use of the respirator l)\ ~nc’,lI~b t~f entries on tilt 
small card formirig part of the rt’ij (it- c)!itht is a matttlr of thta 
greatest iml)ortance, as these rc’I:(>rtlb ic~ri:i the only guide* 
cl5 to w.licthcr the canisters ~lic)ul(i 01’ \110111d not be replaced 
IIecision as to replacement is ii1;1(1~~ OII tilt. advice of the 
I )i\.i5innal Gas Officer ‘l’llr app~-ox~n~C~~t~ tinlc during which 
tile respirator i.; worii Ill .hc’Il gd’. 0J <~lOiltl gas IllLlst he 
(orrectly recorcled 1 LI orcicr to ,ili0\1. tar !IIC total tinle dur 
Iilg \vI:icli a reyI)iratc,r Iia.~ heen hrcatllcd throtigII. it should 
\)c asslimed x2’I~en estiiri,ltlIig it< c.onclitioii that it has been 
\\‘orn for one lic)l~i- per week for tlrill purpose<. 

29. Exchange of Respirator Canisters.-- fislla~l~tecl or tlnrn _ 
~geti rt’<pirator canisters shoul~l l)c replaced as iollo\~ :,: 

ri) Renlc)~ c tllc canistrr fro111 the \,~t~.hel. take oti 011~ 
Cilihesi\Te taj)< from the Ioi\~r end of the rubher 
tlll>e, and ~2reitilly lever off tllr ldtter by means of 
tllr \pec,ial toc)l proI idtat! fog tlic 1)1lrpose. Great 
care lnust he taker1 not to injllrr the ruhl)er irl 
doing this. 

(ii) Renlovc the plug frotli tllc 11eck of tile tie\\ canister. 
\vet ‘the neck ~liglltl>~ :r~ld in\c:-t it III tlte rubber 
tube, the end of tile tube colliing rigilt down to tllc- 
shoulder of the canister Src tllat the canister 
lies in the correct position ho tliat the tube will 
not be twisted when the facepiece is put on. 

(iii) Bind t!le rubber tuhc to tile ncch (Ii thv canister 11: 
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means of the string provided, in the manner shown 
in Fig. 7. The end (B) is caught up in a long 
loop and the string wound tightly round the neck 
in an upward direction. Pass end, A through the 
loop, then pull B down tightly and tie A and B 
in an ordinarv reef knot. 

(B) FRENCH MASKS. 

30. THE M-2 MASK.--\\Vhile certain types of box res- 
pirators have been used in the ITrench Arm.1 for special 
purposes, the main protection at present is obtained from 
t! e type (h4-2) illustrated in Figs. 8 and I). This consists 
of a mask made of a nunlber of layers of muslin impreg- 
nated with various absorbent chemicals. It fits the face 
tightly and as a consequence the inhaled air can only be ob- 
tained by drawing it in through the pores of the impregnated 
fabric. There is no outlet valve The exhaled air must 
make its escape through the fabric. The eyepieces are made 
of a special non-dimming celluloid. 

The front of the respirator is protected by a flap of water- 
proof fabric, which protects the mask from rain and conse- 
quent deterioration of the absorbent chemicals. 
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32. ‘l’he Tissot mask Ila; the following advantages: 
The facepiece is tight and coiufortable. 
The eyepieces do not beconle tlinlmed. 
There is no difficulty in 5pedking. since there is no 

mouthpiece. 
It suffers from the following disadvantages: 

The wearer depends entirely on the fit and strength of 
the facepiece. If this leaks around the edges or he- 
comes ruptured he becomes a casualty. 

The canister is heavy and not easily carried. 
The whole apparatus is too complicated and fragile to 

tru$t in the hands of the average soldier 

(C) THE ITALIAN MASK. 

This mask, which is shown in Fig. 10A, is a modificat;on 
of the French M-Z type. It is kept in a tin box which can 
be carried at the slung position by means of a cord. 

(D) THE RUSSIAN RESPIRATOR. 

32b. This mask, which is shown in Fig. FOB, consists of a 
box canister to which a rlibber face niece is attached direct. 
The face piece has neither mouthpiece nor nose-clip. It is also 
not provided with retaining tapes. It is made of a good 
quality of rubber. with a considerable amount of elasticity 
so that it tits the face tightly. U’hen worn in position it 
completely covers the to!) of the hedds, the face and the ears. 
The canister, which is filled with charcoal, is provided with 
an inlet and an outlet valve. both of which are shown at the 
bottom. Wl;en not in use these valves are covered with 
rubber caps. The mask is ver) uncomfortable. In numerous 
instances soldiers have been so discommoded by it that they 
I1a1.e removed it in gas. 

(E) THE GERMAN RESPIRATOR. 

33. ‘l‘he ~~erllla~l re5lJirator I< hilllilal- to the .\nlericaIl t)pc 

in that the inhaled air is plirifietl 1~~ pass.lge through a 
canister filled with chemicals There is a facepiece, but no 
lioseclip, mouthpiece nor val\ es. The exhaled air passes out 
through the canister, which is attached directly to the face- 
piece. Figs. 11 and l:! show the latest type of German mask 
The facepiece is made of leather The elastic bands of the 
13ritish and American masks are replaced by small spiral 
*tee1 springs encased in cloth. The eyepieces are of glass 





Fig. 12. 



20 GAS WARFARE 

proI-ided lvitil a gelatin disk to prevent dimming. Eacjl sol- 
dier is furni<l.ed \yith <everal spare disks. The eyepieces are 
furtlier protected by a light metal frame, easily seen in the 
rig! t eyepiece of Fig. 11 

TI v canister screws on to t!:e flcepiece. thus permittin:; 
each soldier to carry an extra one for emergency. The 
canisters issued with the first masks contairled but one layer 
consisting of granule5 of baked earth saturated with potas- 
sium carl)nnatc and covered with fine charcoal. Later an- 
other In~cr of charcoal was added, and the present canister. 
of \vI.ich a cros.s section is shown in Fiy. 1:~. contains three 
layers. Tl:e 1Trotropine in layer C absorbs phosgene. .4 
detailed description of this respirator is given in pars. 50-60. 

34. In comparison \\ it11 the American respirator the Ger- 
man mask stiflers the following grave disadvantages: 

(a) The absence of noseclip and mouthpiece forces the 
\vearer to depend entireI>, on the fit of the facepiece and 011 
its freedom from tears, holes. etc. 

As a consequence a flaw (Jr a hole in the fabric or an 
opening hetkveen t:le face and the edge of the mask means 
that the lvearer l)ecotncs a casualty. 

(1,) The existence of a considerable “dead” space which 
forces the \vearer continually to breathe a certain amount 
of Iiis own expired air This causes an increased rate of 
I,rc;itl~ing (Lvitli con-cbcj\lent greater danger of p~assage Of 

yas) and discomfort. o\ving to increased pulse and hotly tem- 
perature. 

(c) Deterioration (of the chemicals in the canister, due to 
the continual passage of expired air 

(d) ,\lechanical difficulties caused 1)~ the canister being 
hung from the facepiece The weight of the canister tends 
to pull the mask away from the face. 

(e) l’c*rn:cahility of leather to certain gases. 
(I) Shorter life, o\ving tn silialler canister. 
(g) If leatller becomes \vet it tends to dry hard and the 

r:lask \\-ill not fit. 



CANISTU? OF GERMAN RESPIRATOR 

-e--w -a --- ---s SHEET /RON CUR 

ON WIRE DfStS. 

A-Grunu/es of baked earth souked in 
fofussium curbonote solufion t7nd 
covered wifh powdered churcoa/. 

8 -Char cod. 

C-Pumice stone mixed with 
Urofrof /'ne . 

Fig. 13. 
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enameled metal (probably owing to shortage of rubber), and 
is similar to that used by the enemy with the Draeger oxy- 
gen breathing apparatus (Selbstbretter). 

The appliance is intended: 
(a) For the use of observers and gun layers, who require 

full use of their eyes. 
(b) As an improved method of using the spare canister 

when the first becomes exhausted. 
(c) For attachment to the spare canister when hung round 

the neck, so that immediate protection can be obtained in 
case of a projector attack. 

The disadvantages of the appliance are: 
(i) It affords no protection against lachrymatory gas with- 

out the use of goggles. 
(ii) It is unsuitable for men on the move, as, there is little 

support for the. canister. 
36. GERMAN GAS DEFENSE APPLIANCES.-Trans- 

lation from Orders of the 3rd Bavarian Infantry Division, 
1917.)-All our troops are now supplied with the Army Mask. 
This is a face mask and covers only the face and not the 
whole head; consequently the space between the head and 
the mask-the so-called “dead space”-is very small. The 
smaller the dead space the easier it is to breathe. 

The Army Mask provides complete and lasting protection 
against’ both our own and hostile battle gases. The air 
which is breathed through the mask is filtered from all harm- 
ful mixtures. 

37. From the nature of the mask-i. e., an air filter-it is 
limited in its application: the mask must not be put on for 
use in places in which there is insufficient oxygen for nor- 
mal breathing, for example, in gassed mine galleries and mine 
shaft,s. In these cases the oxygen breathing apparatus pro- 
vided for such personnel is used. 

38. The principal components of the mask are the face- 
piece with its mouth ring, and the canister (Einsatz); other 
accessories are the carrying tape for hanging the mask 
aronnd the neck and the elastic head bands, especially ar- 
ranged for holding up the canister in front of the mouth. 

The facepiece consists of an impervious material which hp 
treatment with rubber solution is rendered absolutely gas- 
tight. There are three openings in the facepiece, two of 
which are fitted with metal rims for the eyepieces, and the 
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third for the mouth ring. The mouth ring is fitted with a 
rllreaded socket containing a washer. The canister can be 
<crewed into this socket 

39. The facepiece becomes useless when it is defective, 
eitI:er in the material, in the sewing, the eyepieces, or the 
mouth ring. The following are the chief defects: 

.+I. In the Fabric: 
I Holes 
$2. Tears. 
::. Abrasions. 
4. Faults in weaving. 
.j. Poorly rubberized. 
(i Rust. oil or fat spots 

13. In the Sewing: 
1. Folds not sewn in 
‘2. \-arnish broken off in such a way that the actual 

stitches are visible 
C‘. In the Eyepieces: 

I. Cracked or hrokcn lvindows. 
:!. I\‘in(lows so loose that they shake about. 
1). AlatIe gas tight with shellac instead of pressure. 
4. Rough edges on frame. 

I). ln the 1Iouth Ring: 
1, Holtxs in the nlctal 
2. I\atl screws. 
2 li~~l~i)er lvasher missing. 

All tht. aho1.e nametl defects influence in a greater or less 
clepree tile tigl:tness of the mask. It is frequently found that 
the prcscnce of one or the other of these faults shows the 
mask to be useless only after lengthv exposure in a R:IS 

attack. Masks with even cne of these defects must immedi- 
ately be discarded for use in the field. 

The final decision as to whether or not a mask is suitable 
ior llse in the ficl(l call he made only as the result of testing 
in gay chaniber. 

40. ‘l’he canistrr consists of a light pressed metal case 
\\,hich contains the lllaterials for absorbing and, fixing the 
g;t\ .\h the canister c.ontains three different materills, in 
tl!ree latter-s;. it is know11 as the “Three Layer Canister.” 
All c.arli.strr< of later tlate than 1-6-16 are termed “Leichtat- 
'\lc'T " in such canistt‘rh the resistance is 50 per cent. lower 
than iI1 the pre\.ious 11,ree-layf’r canister. 
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lllt:rlt of tlit. nlahk siioul~l I)e cliscouraged, as it is apt to dan- 
age the lilask. It i< I)rst that the adjustment be made in 
\ep:\rate tllo\‘cllltxnts \L ilic-11 iiollou~ in quick succession. Ever> 
r~~o~enttnt rnllst hc Illacle c-001 and collected. The correct 
r~,ctllod of pllttillg 011 t11e respirator must be drilled into the 
IIIVII so that it l)eco~r~~s first nature to them. 

45. ‘Tl:e aliti-gas !11a\k must he regarded as part of the 
periiiancnt ecluipillcll1 of a nian. In order to avoid a dan- 
gerous clla!lg:e each 111an nlust write his name on the mouth 
r-illg, on the gas alert box and on the canvas container. It 
must not be \z.ritteli 011 tl!e fabric of the mask. as thereby, its 
tightness against gas might be affected. 

46. It must he made perfectly clear to each man that his 
ga.s mask i~ts hiln, and him only; that it is his sole protec- 
tion agailiht enemy gas. and that only a mask of which the 
\,arious parts are in perfect condition is sure to give pro- 
t e I: t i o n ‘1’1:~ ga\ nlaik is a more delicate instrument than 
the rifle; it tnilst t!lerefore be looked after even more care- 
fully. 

47. A deiectiye mask is more dangerous to its owner than 
r:one at all. A man without a gas mask can protect himself 
to a certain extent. hut one with a defective mask believes 
that he is protected and consequently becomes a casualty. 
lS\- means of training, each man must be made to realize the 
iniportatice of his gas defense equipment. He must look 
after them, inspect tllem. and immediately report all defects 
or losses. 

48. In the front Ijne the gas mask must be carried every- 
where--\vhen on sentr;8, duty. \\hen in working quarters. or 
engaged in carrying or in marching. In this way it is pob- 
sible to he absolutelq prepared, against a “surprise gas at- 
tack,” and only thereby are the dangerous exchanges of 
masks avoided. 

49. Men wearing spectacles must remove their glasses be- 
fore putting on a gas mask unless they are provided with 
>pecially protective spectacles. fastened with tape, as other- 
wise gas ~vould be likely to penetrate at the point where the 
bo\vs pass het\veen the edge of the mask and the head. The 
glasses can be prevented from dimming by previously hreath- 
ing on them. 

A man with a dantaged ear-drum must stop the particular 
ear with wadding. 50 that no poisonous gas penetrates 
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in exceptional cases, where men wearing spectacles complain 
of pressure on the nose. 

55. The Anti-Dimming Discs consist of detachable, circular 
discs, with up-turned edges, of approximately similar diame- 
ter to the Cellon eyepieces Tl;ey absorb moisture by grad- 
ual swelling up and softening at tlie same time, without be- 
coming opaque. Even wl-en the mask is worn uninter- 
ruptedly for six hours, these discs ensure perfectly clear 
vision, and after that lapse of time the dimming only sets in 
gradually. (The period varies according to the temperature 
and time of year, likewise on the nature of the work OTT 
which tl e wearer is etnployed at the time.) On exposure to 
the drying action of the air, the discs give up the moisturcl 
absorbed and can thus be used continually. 

56. Moisture on the discs produced by respiration should 
be poured off inward. in orcler to facilitate the drying oi 
the mask and to avoId unnecessary use of the discs. Discs 
which have become opaque will be changed, but not during a 
gas attack. It:hile being changed they must not be exposed 
to the action of rain Thev are to be held by the edge, and 
the eyepieces must he kept horizontal, so that the discs 
(when clamped: lie III t11c lniddle. 

57. The mask is imbued, for use in the field, with antl- 
dimming discs alreadv t;ttrd; there are, besides. in a special 
receptacle i11 the li(i 81f tile 1~0s. four pairs of anti-dimming 
discs, each pair cont,t~ne;l in a waterproof envelope. The 
discs must be so ill:.erted that their upturned edges lying 
toward the interior ot the mask, the le?tering on thetn ma) 
be read. In screwing up the zinc ring the rough rim is to he 
gripped, and not the protective grid. 

58. Treating and Testing of Leather Mask.-By kneading 
the leather with the fingers undue pressure on the chirl, 
owing to the stiffness of the leather, may be reduced. 

In taking the’mask out of the box, light spots are often 
noticeable, near which the oil has oozed out. The oil sl~oulti 

be rubbed in again and the spots will disappear. Parts of 
the leather, which have become soiled with grease, must not 
be wiped with cloth or p:iper. lie-oiling of the leather is for- 
bidden. The leather 5tat?ds uell against any wear caused 1)~. 
ircquellt usagt’. 
likewise leather 

r’r throll~h wh ich light shows i s falllt:b. 
IS halt frayed through. rf the interlol- 
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the exterior, the mask is to be changed. 
59. M’I~iIe sligllt defelts on the outer edge of the mask are 

of no importance, defects in the lacquer on the seams render 
the mask faulty. Faults in the seams of the eye and chin- 
pieces--i. e., gaps in, or fraying of, the lacyuer-also interfere 
with protection. Particular attention is to be paid to those 
parts of the seams which run under the eyepieces and mouth- 
ring. 

60. Tl-e leatl-er mask with drum is carried in a somewhat 
larger box, fitted with a douhlt~ catch t 0 lid (the ordinary 
press catch and a wire clip). . 

The use of the canvas wallet is discontinued. The spare 
drum is carried in a small wallet attached to the belt, and is 
protected against dirt and damp by a metal cap, which 
screws into the mouth aperture, and by an easily removable 
cardboard disc inserted at base of drum. 

61. RESISTANCE OF RESPIRATORS TO THE PAS- 
SAGE OF AIR.-The facility with which air passes through 
the canister of any of the types of box respirators is obvi- 
yusly of importance from the starldpoint of ease of breathing. 
It is, however, absolutely no lrldication of the absorbing 
capacity of the chemicals in the canister. It has been shown 
that a freshly filled canister may have much the same resist- 
ance to the passage of air as one that has been discarded 
because the chemicals are no longer acti\re. 

62. A field apparatus used by tile (ierrnans for measuring 
the resistance of their canisters is shown in Fig. 15. 

The apparatus consists of a imu with a socket in each end, 
into which the canister can be slrcwed. One of these canis- 
ters (S) has the standard resistance; the other (X) is the 
one to be tested. The canisterL are connected with a tube 
(A). This tube is in turn connected with a manometer (B). 
which is simply a capillar>. tube containing a liquid. Air can 
be forced into the system at (:I) by means of an ordinary 
bic>rclc pump (I’). If the resistance in (X) is greater than 
the standard. the liquid in tile ;Ilanometer will move to the 
right. If it is less, it will move to the left. Canisters in 
which the resistance is higher than that of the standard are 
withdrawn from use. 



Fig. 15. 
Apparatus for Measuring the Resistance of Canisters. 
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Rattle for Giving Gas Alarm. 
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IV. ANTI-GAS APPLIANCES FOR GENERAL USE. 

(A) ALARM APPLIANCES. 

63. GAS SHELL AND LOCAL ALARMS.-A local gas 
alarm must be fitted up at every sentry’s post, occupied sap, 
battery position, etc., for the purpose of rousing men in the 
immediate vicinity and conveying warning to the sentries’ 
in charge of long-distance cloud-gas alarms. 

These local alarms should be used for all forms of gas 
attacks and are particularly useful for giving notice of the 
use of gas shells. No reliance can be placed on devices giv- 
ing the alarm involving the use of the lungs-e. g., bugles or 
whistles. 

No standard pattern has been adopted for these local 
alarm devices. Klaxon horns, gongs (shell cases), large 
bells, %ft. lengths of steel rail or triangles made of steel 
rail and policemen’s rattles (see Fig. 16) are all in use. 
Klaxon horns are generally unobtainable in sufficient quan- 
tity. Shell cases are usually too weak and triangles too cum- 
bersome. The best alarms undoubtedly are the policeman’s 
rattles, which are especially useful for employment at bat- 
tery positions, and the lengths of steel rail and bells. 

64. It is essential that gongs, steel rails, etc., be suspended 
in such a way that they swing free and do not rest or hit up 
against the parapet. Bells should be at least 7 inches in 
diameter at the base and should be fastened to a cross beam 
so that they do not sound when brushed, against. They 
should be rur1.g 1,~ pulling the clapper, as a ship’s bell. The 
great advantage is that they are complete in themselves and 
do not require >cparate strikers. 

65. It has hecn Gupgt,Yted ac a suitable alarm that a tri- 
angle of light <ter! hc llic~unted in such a way that it can be 
beat<>n by working :i treadle. It can thus be sounded by a 
sentry Lvhilc he is put?lz~~: on his respirator. The disad-. 
va fl tnl=e of tl1iq ancl silililar device5 15 tlieir cumbersome 
nature, diffictrlt< of prtr\ri- ifln 41‘ vcr2 large numbers and the 
po\sihrlit\ of therr g:(bttirig Oi:Y 0’ action urit!er service con- 
tl I t i o ti s 



Fig. 17. 

Strombos Horn 
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worked from the outside by the sentry responsihle for warn 
ing the occupants. 

67. CLOUD GAS ALARMS.-Experience in recent gas 
cloud attacks has shown that compressed air sireAs like the 
Strombos horn are the most effective devices for conveying 
the alarm to troops in support and reserve lines and in 
billets behind the trenches. Strombos Horns are audible 
for very, long distances and are intended for use only when 
it is certain that a cloud gas attack is being mad,e. 

68. The Strombos horn (see Fig. 17) is issued in a box 
containing one horn, two compressed-air cylinders, one 
length of rubber tubing with butterfly screw connections, one 
screwdriver and one gimlet. A third cylinder is issued with 
the horn, to be kept at the Divisional or Brigade Head- 
quarters, to replace used cylinders without delay. An extra 
reserve of charged cylinders is also kept at the refilling sta- 
tions. 

6% Method of Use.-Strombos horns should be in the 
front line at intervals ordinarily not greater than 400 yards 
apart and at such other points behind the front, as required. 
to ensure transmission of warning. In back areas they 
should, if possible, be installed at places connected with the 
telephone, so that telephonic confirmation of the alarm may 
be obtained hefore the horn is sounded, thus avoiding the 
dis’turbance consequent on a false alarm. 

70. The horn should be mounted in a horizontal position 
by screwing to the outside of the case or to some other 
suitable support, and must be protected as much as possible 
from rain or shell splinters. If possible, it should be so 
loczited that it has a clear field of sound to the rear and does 
not blow straight into the parados. Should it be necessary 
to change its position, the horn should be fixed in the box by 
means of the butterfly nuts provided. Strombos horns must 
always be ready for use, the horn being connected to one of 
the compressed-air cylinders by the rubber tube. The union 
Joints at both ends’of the tube must be tight. 

71. TO SOlJND THE HORN, UNSCREW THE 
SCREW CAP ON THE AIR CYLINDER TWO COM- 
PLETE TURNS. The horn will sound for ab,out one 
minute. 

Immediately after use, couple up the horn to the second 
air cylinder and leave it ready for use in case of a second 
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ps clottd ‘l‘he used cJ,limder should be clearly marked 
EMPTY and replaced as soon as possible from the reserve. 
Si~o~:ld it be nc’cessary to use the second cylinder before the 
first one is replaced, tl:e horn should be sounded for only 
20 seconds at a time. 

72. Replacement and Repair.-The pressure of the cylin- 
ders must be tested under arrangements made by the Divi- 
sionxl Gas Officer once every week and defective ones re- 
turned for recharging. 

On no account is any adjustment of the horn to be at- 
trmpted except by the Divisional Gas Officer or his trained 
Divisional Gas Non-Commissioned Officers. A horn may bc 
t!lrown completely out of action by movement of any of its 
parts. 

Damaged horns must be sent back immediately for re- 
pairs 
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Three small weights are tied to the side of the blanket, and 
a roller is fixed on the outside about three inches from the 
ground, so that the blanket hangs closely to the wooden 
frame. The blankets should be not less than two feet apart 
to allow a man to stand between them and adjust one before 
raising the other. The distance should be increased for Aid 
Posts and Dressing Stations to allow stretcher cases to be 
brought in. 

When not in use the blankets should be rol?ed up and held 
so that they can be readily released. 

75. METHOD II.-In many case5 such a projecting frame- 
work cannot be fitted conveniently. In these circumstances 
a flat framework of A-in. by l-in. board, covered-with blanket 
material, should be fastened flush with the wall, and the 
blanket curtain must be cut to reach the wall, and not to 
overlap tl-e frame. It must be kept extended by three 
wooden laths. 1’Vhile the blanket is rolled up the bottom of 
the frame should be protected by a metal step (see Fig. 20). 
Figure ~1 shows a similar arrangement on the stairway of 
a mine dugout. The blankets should be sprayed with water 
or with a dilu te solution of glycerine (e g, from a Vermorel 
sprayer, see Fig. 22). If they dry. they should be re- 
sprayed. 

76. Everyone must be taught how to use gas-proof dug- 
outs-e. g., how to enter a protected d,oorway quickly, re- 
placing the blanket immediately, and carrying in as little 
outside air as possible. 

The protection afforded by these means is just as com- 
plete against lachrymatory and, mustard gases as it is against 
cloud gas and poisonous shell gases. 

SHELTERS WHICH SHOULD BE PROTECTED. 

77. The following should always be protected: 
Medical zid-posts and advanced dressing stations; Com- 

pany, Regiment and Brigade Headquarters; at least one dug- 
out per battery position; Signal Shelters and any other place 
where work has to he carried out during a gas attack. 

In addsition to the above, it is desirable to protect all 
dugouts, cellars and buildings within the shell area, and this 
should be proceeded kvith as soon as the essential shelters. 
mentioned above, have been fitted. It should be noted, how- 
ever, that the protection of dugouts for troops in the front 
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line of trenches is usually inadvisable on account of the 
delay involved in getting men out in time of attack. It is 
$esirable to protect stretcher bearers’ dugouts with a view 
to putting casualties in them 

78. VENTILATION OF DUGOUTS DURING A GAS 
ATTACK.-Pumps of various types have been suggested 
from time to time as a possible means of ventilating dvgouts 
during a gas attack or clearing them subsequently. In the 
former case the intake of the pump is connected with a 
filter bed of earth by which chlorine, etc., is removed from 
the incoming air. The plrmps may be operated by hand or by 
electric motors. 

It is obvious that difficulties of transportation, installation 
and operation seriously limit the value of such devices, and 
up to the present. artificial ventilation has not been found 
necessary 

79. No standard method has been adopted by the Germans 
for th e protection of dugouts, though important she1 ters are 
fitted with blanke ts or with a “Schutzsalzdecke”-a kind of 
quilt stuffed with peat moss and moistened with potassium 
carbonate solution 

(C) CLEARING GAS FROM TRENCHES AND 
DUGOUTS. 
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taken to air all clothing. 
83. NATURAL VENTILATION.-l_‘nless a shelter has 

been thoroughly ventilated by artificial means, as described 
below, it must not be sl ept in or occupied without wearing 
respirators, until at least twelve hours have elapsed. It must 
not be entered at all lvithout respirators on for at least three 
hours. The above refers to cloud gas attacks. In case of gas 
shell bombardments the times cannot he definitely stated, as 
tl-ey depend on the nature of the gas used and the severity 
of the bombardment. With mustard gas and with lachryma- 
tory gases the time after which shelters can be used without 
discomfort may be considerably longer than those mentioned 
above. 

84. VENTILATION BY FIRE.-- -All kinds of shelters can 
be ef%ciently and rapidly cleared of gas by the use of fires. 
Sl-elters with two openings are the easiest to ventilate, and 
where possible, dugouts with only one entrance should have a 
second, ope .ling made, even a verv small one, to assist in 
ventilation 

III dugouts provided with a single exit at the end of a 
short passage the best results are olbt:lined if the fire is placed 
in the center of the floor of the dugout and at a lleight of 
about ci inches. 

In dugouts provided Lvith a single exit at the end .o.f a long 
and nearly horizontal passage the best results are obtained 
if the fire is placed about one-tllirtl of the distance from 
the inner end of the passage. 

In dugouts provid,ed with tlvo or- more exits the fire should 
be placed at the inner end of one of the exit passages. 

In general, one pound of dry nood per LOO cubic feet of 
air space is sufficient for clearance of any gas. 
is split wood,,but any fuel which does not smoulder or give 
off thick smoke can be used. The materials for the tire-e. g.. 
the split wood, newspaper, and a small bottle of paraffin for 
lighting purposes-should he kept III a sandbag enclosed in a 
biscuit tin provided \vlth a lid An improvised brazier 
should, be kept ready for use. 

The fire must be kept burning for at least ten minutes and 
the atmosphere in the shelter should be tested from time to 
time. 

85. VENTILATION BY FANNING.----Dugouts can be 
ventilated by producing air currents in them by means of 
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special anti-gas fans known as Canvas Trench Fans. 
The fan consists of a .sheet of canvas supported by braces 

of cane and reinforced in the middle. It is made with two 
transverse hinges and is fitted with a hickory handle. The 
flapping portion is roughly 15 inches square and the handle 
is 2 feet long. (See Fig. 23.) The fan folds up into a small 
space, as shown in B. 

METHOD OF USING CANVAS TRENCH FANS. 

88. (a) CLEARING TRENCHES.-The fan blade is placed 
on the ground with the brace side downwards, the man 
using it being in a slightly crouching position with the left 
foot advanced, the right hand grasping the handle at the 
neck and the left hand near the butt end. The fan is brought 
up quickly over the right shoulder, and then smartly flicked 
to the ground. This drives a current of air along the earth 
and, on the top strokes, throws the gas out of the trench. 
The part of the fan blade nearest the handle should touch the 
ground first, and this can be accomplished in all cases by 
ending the stroke with the whole length of the handle as 
close to the ground as possible. 

87. In working round a traverse (Fig. 24), etc., the fan 
should be flapped round the corner with the hinge on the 
corner and the lowernedge of the fan as near the bottom of 
the trench as can be managed. The brace side of the fan is 
to be outward, and at the end of the stroke the whole length 
of the handle should be close up to the side of the trench. 

88. If several fans are available, men should work in a 
single file and with “out-of-step” strokes-i. e., one fan should 
be up while the next is down. (Fig. 25.) The alternative 
method’ shown in Fig. 26 may also be used. 

88. (b) CLEARING SHELTERS.-In the case of a dug- 
out with a single entrance not exceeding 12 feet in length, 
the gas is first cleared from the neighborhood of the shelter 
as in par. 86 and then the corners worked round as in par 87. 
The worker now advances to the inner end of the entrance, 
beating rather slowly on the ground to allow ‘the gas time 
to get out of the tunnel and bringing the fan as near the roof 
as possible on the return stroke. 

80. If two men are available they should take up positions 
outside the entrance facing each other and slightly toward 
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the entrance. They flap alternately, striking inward and 
slightly downward, as shown in Fig. 27. These movements 
force in a current of pure air at the bottom of the entrance. 
the gas being forced out at the top. 

91. In the case of dugouts with two entrances or with one 
entrance and another opening, such as a chimney, it is only 
necessary to use the fan round the corner of one entrance 
in the manner described in par. 87. When the entrance is 

cleared, it is advisable to enter the shelter with a respirator 
on in order to beat up the gas from the floor boards, etc. 
This greatly facilitates the removal of the last traces of gas. 

98. If no anti-gas fans are available, ventilation can be 
assisted by flapping with improvised fans such as sandbags. 
ponchos, etc. 

93. GERMAN DEODORIZING CARTRIDGES.-In cases 
where it is impossible to clear gas quickly from dugouts by 
ventilation, the Germans make use of “deodorizing cart- 
ridges” (Entstinkerungspatrone), which are fired into the 
dugout from a flare pistol. These cartridges are of two 
kinds, marked E-I and E-II, and containing respectively 7 
grams of dimethyl aniline and a mixture of dimethyl pyri- 
dines. For poison gas one of each type of cartridge is fired. 

but for lachrymators E-II only is used. 
This method of clearing dugouts is rather unsatisfactory 

and the Germans do not place much reliance on it. The 
atmosphere left after explosion of the cartridges is still 
irritant and must be cleared by ventilation, but it is claimed 
by the Germans to be non-poisonous. 

Fig. Z’YA shows a cartridge used for this purpose. These 
cartridges are also used with a glass bulb filled with lachry- 
mator for the purpose of producing a lachrymatory atmo- 
sphere in chambers used to test the fit of respirators. 

(D) PROTECTION OF WEAPONS AND 
EQUIPMENT. 

94. Arms and ammunition.and the metal parts of special 
equipment (e. g.. telephone instruments) must he carefully 
protected against gas by greasing them or keeping them 
completely covered. Otherwise. particularly in damp weather. 
they may rust or corrode so badly as to refuse to act. A 
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mineral oil must be used for this purpose. The following in 
particular should be protected: 

95. SMALL ARMS AND SMALL ARMS AMMUNI- 
TION.--?ulachine guns and rifles must be kept carefully 
cleaned and well oiled. The effects of corrosion of ammuni- 
tion are of even more importance than the direct effects of 
gas upon machine guns and rifles. 

.4mmunition boxes must be kept closed. Vickers belts 
should 1)~ kept in their boxes until actually required for use. 
These belt boxes should be made gas-tight, if necessary by 
Inserting strips of flannelette in the joint between the lid 
and the box. 

Magazines for light machine guns should similarly be kept 
in some form of gas-tight box. 

A recess should be made, high up in the parapet if pos- 
sible, for storing ammunition and guns. A blanket curtain. 
kept moist, as in the case of blankets for dugouts, will greatly 
assist in keeping the gas out. 

96. HAND AND RIFLE GRENADES.-Unboxed gre- 
nades should be kept covered as far as possible. All safety 
pins and working parts, especially those made of brass, should 
he kept oiled to prevent their setting frotn corrosion by the 
gas The rods also require the same treatment. 

97. LIGHT TRENCH MORTARS AND AMMUNITION. 
--4s f,lr as the supply of oil permits, the bore and all bright 

p:lrts of light trench mortars and their spare parts should be 
kept permanently oiled When not in use. mortars should be 
covered with sacking or similar material. 

Unboxed ammunition shouIcl be kept covered as far as pos- 
sible and the bright parts oiled immediately after arrival 
.\lllmunition which has been in store for some time should 
be used up first. 

98. GUNS AND AMMUNITION.-The following precau. 
ticjns apply to medium and heavy trench mortars as well a5 
to guns and howitzers: 

13atteries which are in constant danger of gas attacks. 
~vlletl~er from gas cloudy or gas shells, should keep all 
t)right 1)7rtS trf the gun or mortar. carriage, mounting and 
accessories well coated with oil. 

Sights and all instruments should also he smeared with ui! 
ant1 protected cvith cof’ers fvhen not in actual use. care being 
taker1 that the oil doe\ Tlot conle in contact \vith ;II~J’ gl;t~s 
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or tind its way into the interior oi the instrument. 
Cartridge cases of the ammunition stored with the Batter! 

and all uncapped fuses, or fuses which have been removed 
from their cylinders, should bc wiped over xvith oil as soon 
as possible and protected nith a cover. 

99. SIGNAL EQUIPMENT.--The only effective method 
of preventing corrosion of electrical apparatus during a 
gas attack is to prevent the gas reaching it and the 
best way of doing this is to haIre Signal Shelters and Of?ices 
thoroughly protected against gas. As the corrosive effect on 
damp instruments is very much greater than on dry instru- 
ments, the shelters should be kept as dry as possible. 

During a gas attack telephones must be kept in their 
leather cases and unless the buzzer key is being used the 
leather flap must be kept do\vn, leaving only the cords with 
receiver and hand-set out of the case. The backs of switch- 
boards and buzzer exchanges must be kept closed. All appa- 
ratus, such as magneto telephones, test boards, spare instru- 
ments, etc., which it is not essential to have uncovered should 
be well covered up with cloths. blankets or coats. etc. 

(E) PROTECTION OF ANIMALS. 

HORSES. 

100. Horses can stand a higher concentration of gas than 
human beings without material damage, and it is not neces- 
sary, therefore, to protect then? against cloud gas attacks at 
long distances from the trenches. Nor is it necessary to 
protect their eyes. 

101. HORSE RESPIRATORS-Horse respirators should 
primarily he supplied for transport animals and for artillery 
!lorses \vhen they are sent to the vicinity of the trenches 
or tn areas liable to heavy gas shell bombardment. 

102. The -American Horse Respirator, which is similar to 
tile Rritish, consists of a flannelette bag with a canvas mouth- 
piece which goes into the horse’s mouth and saves the flan- 
rlc:ettc from being bitten through. The bag is provided x\,ith 
;i 11 elastic band which passes round the opening so as t( 
(jr;lw the respirator close to the face when in use fht 
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upper side of the mouth of the flannelette bag is furnished 
with a small unbleached calico patch by which the respirator 
is attached to the nose band of the head collar when in the 
“alert” position, and’ while in use. Inside the bag and at- 
tached to the canvas mouthpiece there is a canvas frame 
which is stitched on the bag in such a way as to prevent the 
material drawing into the nostrils when the respirator is in 
use. The whole is folded and carried in a canvas case pro- 
vided with a flap, secured by three snap fasteners, and hav- 
ing two straps at the back by which the case is aitached to 
rhe head collar. 

103. CARRYING WHEN NOT IMMEDIATELY RE- 
QUIRED.-When not required for immediate use the res- 
pirator can be conveniently carried on the breast band or on 
the supporting strap of the breast band, as shown in Fig. 28. 
However carried, the case is steadied by being strapped on 
either side to the metal ting on the supporting strap, and its 
Hap should be passed under this strap, between it and the 
wither pad, and buttoned as in the “alert” position. 

104. ALERT POSITION.-When horses are being sent up 
to the trenches, the transport or other officer responsible 
should have the respirators adjusted in the “alert” position 
hefore moving off, as follows: 

(a) The flap of the respirator case is unbuttoned and 
slipped, under the nose-band of the head collar from 
below upward. 

(b) The two straps at the back are also passed under 
the nose band and secured to the cheek pieces of 
the head collar, above the metal D on each side. 

(c) The small unbleached calico patch on the upper side 

of the mouth of the respirator is buttoned on to 
the nose-band of the head collar so that the res- 
pirator is ready to be slipped on immediately in 

the event of a gas attack. 
(d1 The cover of the case is then closed over the nose- 

band, and the respirator is thus protected from 
rain. etc.. and held in position on the nose-band. 
Fig. %I shows a respirator in its case carried in the 
“alert” position. 

In cases where the horse is galled by wearing the reb- 
pirator in the “alert” position. as above. it may he advissblr 
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to continue carrying it attached to the breast band. It must 
then be completely adjusted from this position for wearing 
in gas, as in par. 105. 

106. WEARING IN GAS.-The respirator being carried in 
the “alert” position .is adjuste# for use as follows: 

(a) The flap of the case is unbuttoned and the respirator 
removed, leating the case attached to the cheek 
pieces of the head collar and lying flat on the face. 

(b) The mauth of the b;rg is &awn down over the lip 
and upper tctth with one hand on each side of the 
mouthpiece, slipped into the mouth, and drawn well 
up to the angle of tht lips. 

(c) The elastic band is seized on either side close to the 
mouthpiece and pulled outward so as to draw the 
mouth of the bag tight around the upper jaw, above 
the nostrils, and is then slipped over the poll. 

The respirator is then in position and the animal may be 
worked in it without difficulti or undue distress. The bit and 
reins are not interfered with in any way. (This ,is shown in 
Fig. 30.) 

106. REPLACEMENT IN CASE.-In folding the respira- 
tor and placing it in the case ready for usk the following 
points should be observed: 

(a) The canvas mouthpiece should be wiped as clean as 
possible. 

(b) The, flanneiette bag should be held with the canvas 
mouthpiece underneath and the elastic band placed 
over the top of the bag in such a way that when 
the canvas patch. is buttoned on to the nose-band 
the. elastic +UI~ has simply to be passed straight 
up over thi face, an:d over the poll. The bottom 
end of the r&pirrrtor should then be tucked in and 
rolled up ov;er t,pie cl&&e-band,to make a neat roll 
for inscrtiod in the canvas %a&. 

107. GERMAN HO&SEC Rt8PlRATOR.-The form of 
horse respirator adopted’ by the Germans is a much cruder 
form of appliance and consists of a double nose bag stuffed 
with rhgs, etc., which is dipped into water before being drawn 
over the horse’s nose. When respirators are not available it 
is recomme.ndedt that an ordinary nose bag filled with wet 
grass or straw be pulled over the horse’s head. ’ 

As far as possihle the Germans remove their horses from 
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in stables are protected by making 
(with dung, wet cloths, etc.). 

the 

CARRIER PIGEONS. 

108. British Method.-Special gasproof covers made of 
flannelette are provided for drawing over pigeon baskets. 
These I)a<gs are soaked in chemicals and are fastened by 
means of pull-tapes. 

\171~en tile gas al:lrm is sounded, all baskets containing 
pigeons arc’ placed 111 tile special anti-gas bags or removed 
to gasproof shcltcari If ior any reason the birds cannot be 
protected iron1 the ~35, they are liberated at once. Anti-gas 
bags should a1waj.s IW kept near baskets containing birds. and 
should be regtilarly inspected. 

109. I’igeons can be utilized duri!~g a g:as attack. Experi- 
ence has proved tllat they will fly through any gas cloud, 
but it is irnperatil c’ that the bird should be exposed to the 
gas ior a5 short a titne as possible The message and its 
carrier shol~ld, therefore, he prepared and if possible fastened 
to the pigeon’5 leg hefore the bird is exposed to the gas. 
Tiverltv secontlY ~llc~uld suffice to attach a carrier and liberate 
a bird. 

110. German Method. -Special boxes are provided for 
r.ar-ricr piger)!l, III \: Ilich tile s-cntilation is provided by holes 
at either end irlt ,\, hicll I aniiters similar to tllose used in 
the (;c! lnall resl)ir ;itc)r c:~!I i)c screwed. (Fig. 71.) Tn the 
el,ent of a ~:;t> att;tc 1~ ai! ttl:it i> needed is to screw a canister 
into either elld c,f t I!? \)c)s. \\-llich is thus rendered gas-pToc!f. 

(F) GAS DETECTORS AND SAMPLING DEVICES. 

111. Detection of Gas.---1Iany types of apparatlls have 
I)een rle\.isctl anti suqyestcd for detecting poison gas in the 
atmosphere. S:lcll devices are of two types: 

(a) Those for tletecting in ad\vance a hostile gas ClOUtl, 

so as to give quicker and automatic warning of its 
approacli 

(b) il’llose icitvricletl for detecting gas in trenrhes and 
dugouts iI1 order to tl~terinine when respirators 
nlust be put on or may be taken off. 

112. .+~pp;trat~ls :,f t!le former t>rpe must be placed in “X’n 
,\l‘l!l’S 1,:111tf”’ a.’ Ilvar the enemy trenches as possible. X0 
.lll‘!l tict\,i(-tb !1;1c: I~(~~~11 .i(lolr!e’(l tar jtse, chieflv owing. 

___ - -__ 
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(a) To the danger of depending on an automatic device 
which may be destroyed or put out of order or 
may be tampered with I))- the enem!. 

(h) To the fact that a really sensitive instrument rerluireb 
frequent expert inspection which it is almost inl- 
possihle to give under active service condition? 

113. Devices of the second type have also not been 
adopted chiefly owing to the difficulty of obtaining SU& 
ciently sensitive detection of the most dangerous gases. Tile 
degree of sensitiveness of a gas detector must be such that 
it will show conclusively the presence of conceiltrations 01 
gas which will be dangerous even only after long exposure. 
If it does not do this, or if it is liable to deteriorate or get 
out of order it acts as a trap to men depending on it and 
may induce them for example to remove their respirators too 
soon. 

Up to the present time the most sensitive and safest 
method for detecting small quantities of gas is smell. This 
can be done without danger hy any careful man who has 
attended a gas school. 

‘. 114. Sampling Apparatus.--l;or the purpose of obtaining 
Information as to the nature and concentration of the enemy 
gas used in attacks it is very desirahle that samples 1,~ 
obtained. 

In the case of gas, shells, knowledge of the nature of the 
gas is generally readily obtainable from examination of hlinii 
shells, earth from shell holes, etc., but in the case of gas 

clouds, actual samples should be obtained. For this purpose 
two kinds of appliances are kept in the trenches, viz.: Vacuum 
bulbs and gas-testing tubes. These should be looked after 
by the Company Gas Non-Commissioned Officers, whose 
duty it is to take the samples. but officers should take all 
possible steps to ensure that samples of the gas ar+e actually 
taken, as the information obtained may he of the greatest 
importance. - 

115. Method of Use.-The vacuum bulbs provided for 
taking samples of hostile cloud ga.ses are strong glass ves- 
sels of the general shape shown in Fig. 3?b. The capacity 
is usually about one litre. The air in these bulbs has been 
removed by means of a pump. One end of the bulb is drawl; 
out to a point, and the glass here is so thin that on scratclrinq 
it with a file the point is easily broken off. The air ~vill 

. 
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then rub11 irl and t1l1 the vessel and if it has been opened 
in a gas cloud attack it is .obvious that a sample of the 
noxious gas will be obtained. The bulb can then be sealed 
2nd ycnt to a chemical laboratory for identification of the 
C'(JIltCIltS. 

Salnpleh oi gas should be taken both in the fire and sup- 
port trcrlches The first sample should be taken about two 
minutes after the commencement of the attack and other 
5amples at intervals during the attack. 

The exact time and place should be noted on the form 
011 the back of the I)os immediately after the sample is taken. 

If. wllen the gas waves have passed, any bulbs remain un- 
used, samples of air iu unprotected dugouts should be taken 
before thy latter are cleared. 

Immediately after thz vacuum bulbs have been used they 
sl!oultl be taken under shelter. 

116. Phcsgene Detectors.-Various types of apparatus 
t1ax.c btxn in llse for detecting and estimating the concentra- 
tion oi phosgene III cloud and shell gas attacks. Most of 
these depend on the reaction between the phosgene and 
aniline C , \v*lter which produce characteristic crystals of. 
diphen\. tIrea Otllers have been reactions showing a color 
change OII speciall!, prepared paper. In any case it is gen- 
erall\y necessary first of all to remove any chlorine which 
may be present. 

One such type of apl)aratus. as formerly used in the British 

.Aiter pulling out the small glass stopper air is pumped 
tilrough the apparatus by squeezing the rubber bulb in the 
hand for t:n mitiute4. If the number of times the bulb is 
hci~~cezed 1s countecl and recorded, useful information may be 
c~btained by examination of the chemicals in the lower part of 
the tube .\fter the sample has been taken, the small glass 
ytol>l,cr is reljlaced and the lid of the box put on at once, 
care being taken to ax.oid compressing the rubber bulb. On 
the label is notecl tllc time and place at whicll the sample 
\I as take11 

V. ORGANIZATION OF GAS DEFENSE. 

117. Officers are held responsible that all anti-gas appli- 
ances for protecting their men are maintained in perfect con- 
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dition, and that everyone under their command is thoroughly 
trained in the use of these appliances and in all other meas- 
ures which may affect his safety against gas. 

118., The protective measures may be summarized as fol- 
lows : s 

(a) Pro: ision to SlCh Ill;111 Of individual protective 
devices 

(1,) Inspection of these appliances, training in their use 
and instruction in all other measures of gas 
defense. 

(cj Provision f.,f gas-proof shelters and dugouts. 
td) 11’eatller observations to determine periods when the 

:.ollditi )IIS are fa\ orahle to a hostile gas attack. 
( T\ .2rrangenlelrt of signals anti messages for immediate 

warning of a gas attack 
(f) l’roi ision of appliances for clearing gas from trenches 

snd bhelters. 

(A) ORGANIZATION OF ANTI-GAS DUTIES. 
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Nothing in the above organization, however, absolves offi- 
cers in any way from the responsibility as laid down in 
paragraph 117. 
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arrangements, testing Strombos horn cylinders, etc. They 
should take every opportunity of consulting with the Divi- 
sional Gas Officer on all technical questions relating to anti- 
gas measures within their lines. 

VI. ACTION BEFORE, DURING AND AFTER A 
GAS ATTACK. 

(A) BEFORE AN ATTACK. 

127. Carriage of Respirators.-(a) Between five and twelve 
miles from the front line (the “Precautionary Zone’:) respira- 
tors or masks must always be carried. This is necessitated 

’ by the far-reaching effect of gas cloud attacks. 
(h) Within five miles of the front line the box’respirator 

must always be carried. Between five and two miles from 
the front line (the “Ready Zone”) respirators may be carried 
in the slung position, but nothing should be worn to inter- 
fere with the immediate shifting of the respirator to the alert 
position. To make sure that the mask fits properly, every 
man while in this region should be clean shaven (except that 
a mustache may be worn). 

(c) Within two miles of the front line (the “Alert Zone”) 
and in areas exposed to gas shelling, the respirator must be 
worn in the “alert” position. In order that nothing shall inter- 
fere with quick adjustment, it must be worn outside all cloth- 
ing, and nothing should be slung across the chest. The chin 
strap of the steel helmet should be worn on the point of the 
chin. 

128. General Precautionary Measures.-The following ac- 
tion should be taken within the two mile limit: 

(a) Respirators must be inspected daily. 
(b) Daily inspection of all gas alarm appliances and 

other gas defense stores must be carried out. The 
entrances to gas-proof dugouts must be kept in 
good order and the blankets kept moist. 

(c) It is a part of the duty of all sentries to act, as gas 
sentries. They should consequently be provided 
with alarm appliances, to give warning of gas shell 
or gas cloud attacks. All sentries must be in- 
structed in the method of using the Strombos horn. 
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((1) Each sentry group should be assigned a definite area 
to alarm in the event of a gas attack or bombard- 
ment by gas shells. 

(e) Special sentries must be posted to give warning to 
men in dugouts. 

(f) -411 lvorking parties of ten or more men must have 
a sentry posted to give warning in the event of 
gas attacks. 

(g) Precautionary measures must be taken to protect 
ammunition from the corrosive action of the gas. 

(h) Stores of fuel must be kept available for clearing 
dugouts. 

(i) M’ind observations must be mad,e by units in the 
line and sentries warned to be specially on the 
alert for signs of cloud gas whenever the wind is 
in a dangerous quarter. 

129. In the area between two and twelve miles from the 
front the following precautions must be observed: 

(a) All gas defense appliances must be inspected at least 
once a week. 

(b) ,411 sentries, traffic control men, military police, etc., 
when on duty must act as gas sentries and when 
considered necessary should be provided with suit- 

(C) 
able alarm devices. 

Men may be allowed to take off their respirators 
xvhen sleeping. but they must keep them within 
reach. 

(d) Arrangements must be made by Commanders of 
units and area Commandants to communicate a gas 
alarm to everyone in the danger zone. 

Special Precautionary Measures.-(a) For 
lery.--Aiming points and aiming posts are likely to be ob- 
scured by gas clouds or smoke, and, arrangements should 
therefore be made in every Battery to meet this eventuality 
by providing gunpits with means to check the line of fire 
if nccecsary, Ivithout dep ending on the use of aiming posts. 

(b) For Tunneling Companies.-Tunneling companies 
are reminded that the respirator does not afford protection 
against mine or explosion gases. 

Owing to the difficulty in clearing gas, especially lachry- 
nlatory gas, from mine-shafts and galleries, the entrances to 
niine-shafts sl~oultl he protected, from gas by blanket curtains 
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WIND OBSERVATIONS FOR CLOUD GAS ATTACKS 

131. Dangerous Quarter for Winds.-On all stretches of 
enemy front there are only certain directions of wind which 
can he used for making cloud gas attacks. If the enemy 
trenches ran in a straight line from north to south, for ex- 
ample. a wind that blew north 1)~. east would be very likely 
to gas his own trenches, owin& m to slight changes in the wind 
and diffusion of gas cloud. There is therefore a factor of 
safety by which he must be governed. In the case just men- 
tioned it would probably be an angle of 45 degrees with ‘the 
general line of his own trenches. He would therefore only 
use winds blowing from NE to SE to make a gas attack. 

132. The limits of wind direction are therefore governed 
by the general direction of the enemy’s line and the “factor 
of safety” which he is willing to adopt. For isolated stretches 
of front this is probably 43 degrees to the line of trenches, 
but it must be remembered that the enemy may be willing 
to take greater risks than this or to evacuate for the time 
certain portions of his line which might come within the 
gassed area. In Fig. 113, w1lic.h shows a section of trenches 
(enemy line shown in black), the margin of safety chosen 
is an angle of 40 degrees with the trench line, but it may 
be taken even lower than this. 

133. If gas were to be liberated from the Section c-d, the 
margin of safety for this section would be represented by the 
entire shaded area. This includes winds between NxE and . 
ESE. However, a wind blotting ESE would gas the section 
c-h. The margin of safety for c-b must therefore be con- 
sidered. This restricts the available winds to those between 
NxE and NExE. Therefore the dangerous wind for an attack 
from the enemy section c-d is one which lies between these 

’ limits. It is represented on the map by the dark shaded 
area. The same section c-d is shown in Fig. 34. With the 
wind from NxE the enem). would gas his own trenches 
at and below i. If necessary for tactical reasons to, make a 
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134. In the larger mnp the dangerous winds for each sec- 
:ion (a:stllllitlg an angle (,i 40 rlegrees is taken) are sho~~n 
1,~ shadlt~g the inter\ ~1 l)t*t\\ een tile limits on the compass 
III each ca\e I-or c’\;~mple. in section 11-c winds between 
SsF’ anti SEX I.1 llli1‘ i)c 115ecl ior a gas attack. but no 
(Jtl‘ers In the secticblic d-c. c f and g-h, the margin is even 
narrolver. 

135. Wind Charts. in c>rder to allow for the above men- 
tioned risks and not to ha:ve too many different angles of 
\vind for the front occupied by our own troops it is cus- 
tomary to cover all dangerous directions of wind in one wind 

chart for each Division or Corps. 
This allows not only for the variations of wind, as observed 

over large tracts, but also on isolated lengths of front where 
conditions of terrain or the alignment of the trenches may 
permit of local air currents which are favorable to the 
enemy. \I’ind charts built up on these lines for particular 
Corps and Divisional fronts should be prepared and issued 
to all units, so that sentries can be warned to be specially on 
tt-e alert for signs of cloud gas attacks whenever the wind 
is in a dangerous quarter. 

.4 t\ pica1 wind chart used for this purpose is shown in 
Fig. :;3. \vhich represents the dangerous winds for all sec- 
tions of trench shown on the wind map in Fig. 34. 

136. Meteorological Reports.-The direction and strength 
of the wind. together with forecasts for the next twenty-four 
hours, are sent daily by the Meteorological Service to head- 
quarters of formations. These reports are general, however. 
and refer to large tracts of country. They are to be used in 
c.onjunction \vith local observations, but never replace them. 

137. Local Observations.-It is possible that on isolated 
lengths of front air currents may occur which are favorable 
to the enemy. It is cs.sential therefore that the troops them- 
selves should be on the lookout for the possibility of a cloud 
gas attack. ITor this purpose Company Commanders are 
responsible that wind observations are male on their com- 
pany front every three hours, or oftener if the wind is in 
or approaching a dangerous quarter. and the reports for- 
warded to the proper anthoritiec; 
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‘I’hesc reports in1.olve the consideration of the following: 
138. The Wind Vane.-.4 simple wind vane must be set 

up The wind vane must have as little friction as possible, so 
that a wind of under two miles per hour will turn it. It 
should carry a strip of linen 3” s J/4” (the Beaufort Flag). 13~7 
tht. mo\‘ements of which the strength of the wind can be 
judged. A wind vane that can be easily made in the field 
is shotvn in Fig. 36. 

Correct orientation is obtained by getting North hy the 
Norttl Star and South by the sun at midday. 

Wind vanes must be set up sufficientIy high to get a true 
observation (e. g., 18 inches above the top of the dugout, etc.). 
but it must be remembered that an obtrusive lvind vane is 
liable to draw fire and the simplest possible type must be 
adopted. A very simple form of vane, which is sufficientI) 
sensitive and accurate, is formed by attaching a tuft of cotton 
to the end of a short length of thread which is tied at the 
top of a short pole, the points of the compass being laid 
out on the ground. 

139. Direction of the Wind.-Before reading the direction 
of the wind from the vane the observer should gauge the ap- 
proximate direction by noting the course taken by smoke, etc 
Direction of wind must be stated in points of the compass, 
as shown in Fig. 35. 

140. Strength of Wind.-A 4nemometers of sufficient sensi- 
tiveness to measure the strength of the wind with accuracy 
are too delicate to employ in front line trenches. \vith a 
little practice the strength of the wind can be gauged with 
sufficient accuracy by means of Beaufort’s Scale. 
,e______I____ ._.. -__--- - I_-____L___. ~_--- 
Beau- 1 Speed I 
fort’s 
Xo. \ mfp?h. 1 

Observations of 
natural objects 

y______--- - I_ _ _ .~ 

0 I o 1 Smoke straight up. 
1 2 Stnoke slants. 
9 .i Felt on face. 
3 10 Paper, etc., moved. 
‘4 

1 ;; 
Bushes sway. 

5 ,. Wavelets on water: 
I tree tops sway. 

6 30 Trees sway and whistle. 

Behavior of flag at top of 
vane 

No movement. 
Xo movement. 
Slight. 
J/j UP 
Up and falling often. 
Up and falling less often. 

Up and flapping. 
I -_- 

141. Warning Available.-The following simple calcula- 
tion determines the number of seconds which it will take 
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for a gas cloud to move from the enemy’s lines to our own: 
Double trench distance (in yards) and divide by speed of 

wind (in m. p. h.). 
100 x 2 

Example = - = 20 seconds. 
10 

142. German Meteorological Service.-The following ex- 
tract from a captured German document shows the enemy’s 
dispositions for obtaining meteorological information: 

143. “These gas-attack warnings only refer to the front 
of one Army Corps. Showers of rain which, in general, pre- 
vent a gas attack are not taken into account in the reports, 
which are concerned only with the direction and strength of 
the wind. It is, of course. possible that on isolated short 
lengths of front wind currents may occur which may be 
favorable to the enemy The troops themselves must, there- 
fore, be on the lookout for the possibility of a gas attack. For 
this purpose small weather-cocks are advantageously ar- 
ranged on each company front to show the wind direction 
at a height of about one meter above the ground. The 
sector commander decides. from the lie of the trenches, within 
\vhat limits of the direction and strength of the wind it is 
desirable to have hourly reports from the forward observation 
posts. The observers themselves merely report on the direc- 
tion and strength of the wind and are not in a’position to 
l tate whether a gas attack i\ likely to occur. This decision 
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is the duty of unit commanders (battalion commanders, etc.) 
and is to be made as a result of the various reports. Accord- 
ing to the probability, possibility or impossibility of a hostile 
gas attack, arrangements are made for the anti-gas prepared- 
ness of the troops.” 

(B) GAS ALARM. 

(a) Cloud Gas Alarms. 

144.’ In the event of a hostile cloud gas attack sentries 
must at once give the alarm by all means available-by gongs, 
rattles, etc., telephone, and; if necessary, by orderly. In order 
to prevent the spreading to the rear of false alarm Strombos 
horns should be sounded only when the sentry in charge is 
iustructed to do so by an officer or non-commissioned officer 
or when he himself is aware that a cloud gas attack is being 
made. 

145. Sentries must be prepared to give the alarm on the 
first appearance of gas, as a few seconds delay may involve 
very serious consequences. Signals must, therefore, be passed 
along by all sentries as soon as heard. Everyone in the 
tcenches, dugouts, observation posts and mine-shafts must 
be immediately warned. 

146. The earliest warning of a gas attack is given: 
(a) By the noise of the gas escaping from the cylinders. 
(b) By the appearance of a cloud of any color over the 

enemy’s trenches. If the attack tak;s place at 
night the cloud will not be visible from a distance. 

(c) By the smell of the gas in advance?! posts. 
. 147. If the gas cloud is unaccompanied by an infantry 

attack no S. 0. S. signal should be sent, but the letters 
G. A. S. telephoned or telegraphed, followed by the name of 
the trench opposite to which the gas is being liberated. 

This message must not be sent in case of a gas shell 
bombardment. 

148. Arrangements must be made for an immediate report 
of a hostile cloud gas attack to be sent to all formations 
within twenty miles, giving the map reference of the point of 
attack as follows: 

Divisions should arrange to warn: 
Corps Hyadquarters. 
Ali other divisions of the same corps. 
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(If 2 flank division) neighboring division of adjoining 
corps. 

Corps should arrange to warn 
Army Headquarters. 
All other corps of the same army. 

(If a flank corps) neighboring corps of adjoining army. 
.\rrangements must be made for the warning to be re- 

peated, where necessary, to an officer in each village or camp 
within a radius of twknty miles of the point of attack, who 
will be responsible for warning units billeted there. 

Corps must arrange to warn civil authorities, who are 
responsible for the protection and warning of all civilians 
within the corps area. 

149. Action to Be Taken on the Alarm Being Given.- 
Everyone must at once put on a respirator. Men in dugouts 
must do this before leaving the dugouts. 

Troops in the front line and wherever the tactical situa- 
tion requires it must stand to arms. 

With the exception of sentries and of officers and non-com- 
missioned officers on duty, there is no objection to troops 
in rear lines remaining in dugouts if the tactical situation 
permits it. 

The blanket curtains of protected dugouts and cellars must 
be properly adjusted and fires in such dugouts put out at 
once. 

All bodies of troops or transport on the move should halt 
and working parties should cease work until the gas cloud 
has passed. l 

If a relief is in progress, units should stand steady as far 
as possiblr until the gas cloud has passed. Supports and 
parties bringing up ammunition and grenades should be 
moved up only if required for tactical reasons. 

(B) GAS SHELL ALARMS 

158. Owing to the sm.111 cuplosion which occurs with these 
shell-: tl.ey are li:ible to be mistaken for blinds, and e.-en 
\~IICII tl:e gas is smelt men may not re;llize its possibly din- 
gerous cilnractcr at on,‘c and so may delay putting on respi- 
rators or 1:elmcts until too kite. ?rlen sleeping in dugouts 
may he st*riol!sly afiectctl unless they are roused. hien in the 
open air are unlikely to be seriously affected by poison gas 



DEFENSE AGAINST GAS ATTACKS 53 

shells, provided thzey put on respirators or helmets on first 
experiencing the gas. The following point5 sh:>uld, therefore. . 
be attendsed to: 

!i) On the alarm being given or at the lirst signs of a 
gas shell bombardment of any kind the breath must 
be held and respirators put on at once. 

Particular attention mu\t hc ;)aid to all shells which 

(ii) The alarm must be sprc~ad immediately to everyone 
in the danger zone: 

(a) By gongs, bells. rattles, etc. 
(b) By men shouting “(.;as shells” after masks 

have been adjusted 
(c) By any other means available (runners, if 

necessary), exe-ept that Strombos horns must 
on no account 1)~ used to give the alarm. 

(iii) Dugouts must be visitcAd. steeping men roused, gas- 
proof blankets adjusted :tnd any fires in protected 
dugouts put out. 

(C) PROJECTOR ALARMS. 

15Oa. The simultaneous tiring of a large number (several 
hundred) of Trench Mortar shells, a method recently adopted 
by the Germans and copied from the British, may necessitate 
such attacks being viewed as gas cloud attacks. The amount 
of gas used is very large and may produce a cloud com- 
parable in size with that from a cylinder attack. Such an 
attack may be felt several miles behind the front line. 

150b. The very high concentrations of gas produced locally 
by such methods render rapidity in obtaining protection im- 
perative. Warning is obtained by the extensive flash and the 
loud noise of discharge. The alarm must be given as soon 
as these signs are recognized’. 

(C) ACTION DURING A GAS ATTACK. 
-__- 

(a) Cloud Gas. 

151. Protective Measures.---TIIERE SHOULD BE AS 
LITTLE MOVING ABO1 I‘ A’; I> ‘l’t4LKlNG AS POS- 
SIRT,E IN THE ‘I’RENC’1II.S 11 t;.S hlUST BE MADE 
TO REALIZE THAT OIiSF’R!~ANC:E OF ‘L’HIS MAY BE 
ESSENTIAL FOR THEIR SAFETY’ 

If troops in support 0 r reserve 
or go into, unprotected dLlgoLLls 

of trenches remain in, 
must continue to wear 



54 GAS WARFARE 

their re3pirdtc)rb 

Officer\ arid 11011 c‘t i1111ii~~i0ncd officers must on no ac- 

count reilio\‘t- or 0pe1: tile txcc-pieces of their respirators to 
give orders. .i‘lic nlc)utfll)ic.cr should be removed from the 
mouth \vhen it 1s rieccs\.,ry to xpeak, but it must be replaced, 

Llcn Inust aiv, al’s 1)~ on tlie lookout to help each other in 
case a respirator is cl~lllagetl I)>* fire or accident. \Vhen a 
man is wounded he nlllyt l)t, \vatched to see that he does not 
remove his respirator ulltit he is safrly inside a protected 
shelter; if necessary, 1115 haIlifS 5hcJllld be tied. 

;14en must be Iyarned that if the? are slightly gassed before 
adjusting tlleir respirators they mu>t not remove them. The 
effect will wezr off. 

152. Tactical Measures.- Itron the point of view 01 pro- 
tection against a gas clonic!. nothing is gained by nlen remain- 
ing in unprotected dugouts or by Illoving to a flank or to the 
rear. Tt is. therefore. rleuirahle that on tactical and dlsci- 
plinat-y grounds all ~CLI: in the front line of trenches should 
be forbidden to do the-c things In support or reserve line, 
ahere there are protec.:c’rl :lugotlts. it is advisable for men 
to stay in them unlt,s< tile tactical situation makes it desirable 
for them to come out 

Notl\ing is gairietl 1, openlilg rapid fire unless the enemy’s 
infantry attacks. ;I slo?v rate of tire from rifles and occa- 
5ional short bllr.sts of t,l e irolii machine guns will lessen t’le 
chance of their jamming: front the action of the gas and tends 
to occupy. ant1 stead;,, tlie irliantry 

It sl!ould he renleriil)(~r-ccl that the enemy’s infantry cannot 
attack while tile gas cli+charge is in progress and is unlikel\~ 
to do SO for an appr-eciC~l)le tiine-at least ten minutes-after 
it has ceasetl. It is. ifI t’a~.:. a common practice for the 
ene111> iniantr-J- to ret:* e to tlPe second and third line of 
trench \vhile gas i5 IICJ~~C cll5c!iarged, There is, therefore, 
no oljject in 0penln.q 211 iiiteiise S 0. S. barrage of artiller) 
011 “No Alan’s I.ancl” (l\ir-iiig :llc acttlnl gas cloud, and it is 
;\tl\yisahle that tlic L\ arriirl!< to the artillery of a gas attack 
sl~ould be a ,lqnai tliffc~ iilg ir0n1 the ordinary S. 0. S. signal, 
ds the latter ~iiay !iavr ?c p l~( \er~t later ii an infantry attack 
develops. 

1 + ill’l*t 1)~’ ~-el:l~rlll,~- (‘Ii x1,0 tllat >mcik< ma)’ 1,~: rtied l):- 
the c11r111\ :it tll(a s,inie t~iiic ah. 01 alternately with, t11c gas 
;~nd that 1rrldt.r c-over ot a snioke <lolId he may send out 
assaulting cjr 1.2 iding parties. A careful lookout must, there- 
it-,re. he kept. llo\tile p:ttrols or raiders may be frustrated b! 



DEFENSE AGAINST GAS ATTACKS 55 

cross-fire oi rifles an(I machinc~ ~II~S. and should an assault 
del-cloy t!ie ordiridr!*, 5 0. S i):‘( >: c tltlr- sl-~ould be carried 
out. 

153. Artillery Action.--IIuring the ~a% discharge a heavy 
artillery fire on t! f :tctual trcrlr-1.t i: Lvhence the gas is issuing 
is the best way of dealing 12’1tl1 flit) qituatlon. Also, it is 
essential that the gas dischargt _ 11~ Ilri:! I)e interfered with as 
early as ppssible, as the ol)cr’il;,: pcrlods of the discharge 
are the most effective. 

To ensure an effective an,1 III~;!J:’ ii,ite artillery fire the fol- 
lolving points rcciuirc nttcntion 

(a) Certain b:ltteries shoul~l I,rt T!et?iled to open a rapid 
f;re for a sllort ?iillC d\ n defensive measure. 

(b) As already explained, (~111~. certain portions of the 
enemy’s front trenches can be used for gas dis- 
charge in any given world, and these can easily be 
indicated on any a ccurate t rerich map. (See Fig. 
34.) Each battery chnr#?d with the task of ham- 
pering an enemy ga- attack should he provided 
with such a map 

portions of t he en 
sh (living from what 
LV i thin the Bat tery’s 

zone of acti 1 Eat; ~.III 11e discharged in any given 
wind. 

Nothing in the foreqnizg p:!rx,q*~phs lr, any way affects the 
responsibility of artillery icr dr‘aling with any infantry at- 
tack, or for ;he execution of ccsuntcr-battery work. 

(b) Gas Shell Bombardment. 
154. Protective Measures. 4;’ g;recautions laid down with 

regard to a cloud ~LC att :’ L- lillist be ol,served, with the 
following in addition 

(i) Respirators shc,uld ~‘ont~r~r~(* ro be worn throughout 
the area bomi>arded with po~~~~)nous gas shells until the 
order is gix-en by the Ioc.t! unit (.‘onimander to remove them. 

(ii) Care mus;t be takcrl that lnen 40 not enter protected 
dugouts if their clothing is contan~inated with gas. 

(iii) Sentries muqt be postr:l at \!litable points to warn 
men to put on their respirators before entering the shelled 
arei These sentrir- must not 1)~ x~ithdrawn until the area 
is free from gds 
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(D) ACTION AFTER A GAS SHELL BOMBARDMENT 
OR CLOUD GAS ATTACK. 

155. General.-THE MOST IMPORTANT MEASURE 
TO BE TAKEN AFTER A GAS ATTACK IS TO PRE- 
PARE FOR A FURTHER ATTACK. 

Since t’ e enemy freql:cntlj* makes intermittent gas shell 
or trench mortar bomb l~ombardments and cloud gas at- 
t-!cks, m-!tle at intervals varying from a few minutes up to 
5e;-era1 l:orlrs, it is nece3s;irg to be on tl-e alert to combat. 
this procedlrre. The follo!ving measures should be adopted 
as soon as bombardment has ceased or the gas cloud has 
passed: 

156. Removal of Respirators.--Canvas trench fans should 
be used to assist in clearing- the trenches of gas, so that 
respirators can be taken off. Respirators must not be re- 
mo\-ed until permission 11.1~ been given by an officer, who 
will, when possible. ascc,rtain from officers and non-com- 
missioned, officers \~llo h.cve been trained at a gas school 
that it is safe to do so. 

A sharp lookout must :I(, kept for a repetition of the gas 
attack. 

1%‘. Movement.--<J\vi-in,< fo ti?e enemy gas sometimes caus- 
ing had after-effects. \vI ic.11 are intensified by subsequent 
exertion, the iollo\ving Iloints should be attended to: 

(a) No m:in sttffcring frotrt the effects of gas, however 
sli+tl\,, shonlrl he nllo\\~erl to walk to the dressing station. 

(b) The clearing of tllc trenches and dugouts should not 
he carried out hy men ~~li(~ have been affected by the gas. 

(c) After a gas attack, :roops in the front trenches should 
be relieved of all fatig;l:e and carrying work for 21 hours 
hv sending up M’orkillg I)xr:ies from companies in rear. 

((I,) FIorses \vIlich have been exposed to the gas should 
not be worked for ‘!-I Ilout-s if it can be avoided. 

SPECIAL PRECAUTIONS AFTER A GAS SHELL 
BOMBARDMENT. 

----_ - 
158. General.-‘l’he q:;t~ tu:tJ~ remain on the ground in 

liquid forttx for several !lc)ttr\ xftcr a bombardment. When it 
is ilnpos*ihle !o withtlr-:r.\t tllen from an infected area, res- 
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pirators must be worn until it is certain that the ground is 
clear. Closed spaces such as dugouts and cellars may retain 
gas for many hours and must be thoroughly ventilated by 
means of fires. Men must not enter such places without 
wearing respirators until permission has been given by an 
hcer. 

When a man is close to the ,burst of a gas shell, his 
clothes may become contaminated with the liquid. When 
possible they should be removed and exposed to the air. 
Care must be taken that men sleeping in closed spaces are 
not gassed by long exposure to small quantities of gas 
brought in on their clothing or equipment, 

Transport must move out of the shelled area when pos- 
sible. 

159. Mustard Gas.-(Dichlorethyl Sulphide.)-Mustard gas, 
which is very largely used in shells by the enemy, is very 
persistent and will render an area dangerous for as long as 

* two days. Shelters and dugouts into which this gas has 
penetrated or has been carried by clothing and equipment 
should, therefore, if practicable, be temporarily evacuated. 
Men who remain in the shelled area or dugouts must wear 
their respirators continuously. 

Occupants of entire dugouts ‘have been gassed from two 
or three men who, having been exposed to mustard gas, 
had entered the dugout. Medical officers have been gassed 
while attending gassed cases. 

For all these reasons it is imperative that the clothing of 
gassed cases be removed entirely. The patient must, how- 
ever, be at once reclothed with warm clothing or covered 
with unaffected blankets, as chilling of the patient must be 
avoided, by all means. Clothing washed in a four per cent. 
solution of chloride of lime is free from the gas; the clothes 
should then be washed in pure water, and later in a dilute 
solution of hyposulphite of soda to destroy the ‘chlorine. 

160. Treatment of Shell Holes.-Various methods have 
been.tried for the treatment of shell holes in order to destroy 
gas remaining in the ground and thus causing danger and 
annoyance. 

161. German Methods.-For lachrymatory shells the Ger- 
mans have recommended the use of pyridine to hasten the 
removal of the noxious substance, but the method is neither 
very practical nor effective and seems to have fallen into 
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dhe\,ance. The pyrl’l’rl~ IS sprayed 
pregnated with the tc<~r- gar’ and then 
contact with the lattch;- n-. j *ifi i)c nlanagtlti 

irn- 
lose 

lath rymator begins 
The unpleasant sm 

after one Or t\vo hours. 

ridine i5 removed by the 
application of excess :~t \\atcr 

For poisonous ga5 cl!(. il\ ic g, phosgene) the eriein) 
recommends sprayiilg thts gr$)~lnd \vith milk or lime, which 
is applied 1,~. mean5 oi a ,*\\ttch macle of twigs Tile treat- 
ment IS probably unne’l-ec\:irv, as the gas does not remain 
1011g in the open. 

162. Treatment with Earth. -‘l’he best general method for 
dealing with gas shell holes ts to coxer tllem with at least 
a foot of fresh earth. Shell holes so treated should not be 
disturbed, as the chemical\ are not thereby destroyed, and 
some of them disappear only very s;lo~;ly. 

163. Mustard Gas Shell Holes.---Cllloricle of lime (bleach- 
ing powder) freely sl)rvafi on the ground destroys the gas. 
If not enough is useti tllc g:;ls near the +ilrfacc is destroyed, 

but that bvhtc-h has ~~;~.tkr~(l it? is not. IIence, grountl SO 

treated should not I ) t’ ag:1111 tiug 1111 

Fresh earth may ~I\0 Ike ;15ed for treating mustard gas 
1)llt 111 ali cases men must wear res- 

pi rators when rib *::11: 
164. Cleaning Arms and 

ii. 0 1 h 

Ammunition. -- H lfles and machine 
guns muqt be cleancil ,litt.r CL gas attack 2nd then re-oiled. 
Oil cleaning \vill pr t’rl’ ’ JOY :‘cJ3ion for twelve hours or 
more. but the tirbt af,t~lable opport~lnity nlust be taken to 
dismantle n~;~~.h~nr- ~IIII\ and c I~;LII :\11 pzrt< in boiling water 
cnntaining a little jOCl:i if this is 1i0t done. corrosion con- 
tinues ~io~vl>- tAven aittlr 01; 1 lc~,~i11ng:, airci nla!: ult:mately put 
the gun out of actluri 

Antmunition should ib,, 1 (I; ~iull~ examined after a gas at- 
tack. All rounds affec ted 1~) gas must Ijc immediately re- 
placed by new cartriclxe- and the old ones cleaned and 
expended as soon as i)osslb!c 

All hand and riflt, rrren.itie ) t-xposed to the gas should 
have their safety-pins <iI1:1 .t orking I,;lr t\ clealicld and re- 
oiled. 
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cleaned and wiped dry as soon as possible after the attack, 
and in any case within 21 hours. after which they should be 
thoroughly coated afresh with oil. The same applies to 

.a,mmunition which may have been exposed to the gas. 
Ammunition which. for any reason. had not been oiled 

nrust be cleaned and oiled and expended as soon as pos- 
sible. 

166. Cleaning Telephone Instruments After a Gas Attack. 
-After a gas attack, telephone apparatus that -has been ex- 
posed to gas should be treated as follows: 

The ends of the wires should be removed from the ter- 
minals and cleaned by being scraped with a knife, wiped 
with a damp cloth and dried. Terminals, exchange plugs and 
all exposed metal work should be cleaned first with a damp 
and then with a dry cloth. This process should be repeated 
after 1:~ hours have elapsed. The metal work of leather 
cases of telephdnes and of other instrument cases should 
be cleaned with oil in the same way as rifles, etc. The in- 
ternal portions of the instruments should not be interfered 
with. If an instrument has been kept closed or covered up 
it is very unlikely that internal portions will have suffered: 
but if these portions show signs of corrosion the instru- 
ments should be sent back to Headquarters to be dealt with 
by an Instrument Repairer. 

(E) PRECAUTIONS TO BE TAKEN WITH REGARD 
TO OUR OWN USE OF GAS. 

166. Protection of troops is necessary during our own gas 
attacks. Adequate protective measures should always be 
possible, as arrangements can be made in advance and the 
element of surprise can be excluded. The following points 
should be noted: 

167. Handling Gas Cylinders and Canisters.-Men engaged 
in handling gas cylinders, canisters, shells, bombs, etc., 
should carry their box respirators in the “Alert” position 
at whatever distance they are from the line. 

168. Action When Gas Cylinders or Projectors Art in 
Position in Tknchts.-If a cylinder or canister is burst by 
shell-fire, men should retire up-wind for a short distance. 
Dugouts in the neighborhood of the burst must be evacuated 
at once. 
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lG9. Action During Our Gas Attacks.-(a) All Com- 
tnnn(lcrs of unit+ in tllo ncxighborhood must be warned when 
a gas 3tt3ck from cy1intlct.t; or projectors is contemplated. 
If 3 cylinder or rcani~ter i, t)~trst by shell-fire, men in the 
neir_r:;horllood ~l:r)uld rvtirc up-\\ ind for a short distance. 
Dugouts in the neigllborllood of the burst must be evacuated 
at once. 

(1)) It is ad\.isahle tllat al! troops, except those whose 
i)re;cnce is consitleretl ahsoiutely necessary, should be with- 
tirn\vn from tl-e trenclleh in u hich gas is ipstalled before 
tl-e attack is lnatlc =2nq offlccr or man who has special 
orders to remain must 1\car his respirator. 

CC) .\I1 troop5 in any part of the line within half a mile 
of the nearest point Mhere gas is being discharged must 
wear their respirators. 

(d) If troops at1vanc.e after a gas attack has been made, 
it must be ren~ernl)crrtl tllat the gas may hang about for a 
t 0nsirler;tl)le time ii1 long gra<s, shell holes and hollows, and 
for sejyeral hours in the ene~ny’s shelters. Dugouts should 
not be occupied until :11ey have been thoroughly ventilated 
and the ahsctice of gas established. This is equally neces- 
sary tvith re:,T‘lrd to sheltt*r+ Ivhich have been penetrated by 
gas from sl~cIls or bombs 

170. Gas Shells, Bombs and Grenades.-These may, if 
necessary, he stored tvit!l other ammunition. In the event of 
leakage the? should be buried in the ground 3 feet deep. 
They should not be thrown into water. All rescue work and 
disposal of leaky shell. Y sl~truld he carried out by men wear- 
ing respirators. 

VII. EXPLOSION AND MINE GASES. 

171. When black powder and many “smokeless” powders 
explode there is formed’ the poisonous carbon monoxide 
wl-ich is colorless and without smell or taste. When 
hrentl ed it produces her:dacllc, dizziness and loss of con- 
sciousness, frequently culminating in death. The effect takes 
place almost instantaneously when large quantities of the 
gas are present in the air, as, for instance, in isolated cases, 
after the explosion of a “direct hit” in a dugout. If only a 
little carbon mono?tide is present the poisoning may ?ake 
place only after seseral hours. One-half per cent. of carbon 
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monoxide in the air is harmful after breathing the mixture 
for a long time. After the explosion of mines, the carbon 
monoxide percolates gradually through the soil, into the 
mine-galleries, and may be the cause of poisoning there 
after several days, without there being the slightest trace 
of the smell which is peculiar to the fresh explosion gases. 
Poisoning by the gases produced, by exptosions is treated 
by breathing oxygen. The oxygen breathing apparatus is 
the only certain protection against explosion-gases. Tun- 
neling companies are again reminded that the respirator 
does not protect against carbon monoxide. 

. 
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APPENDIX. 

STANDING ORDERS FOR DEFENSE AGAINST GAS. 
Issued to American Expeditionary Forces in France. 

1. Carriage of Respirators. 
(a) WLthin 12 miles of the front line a box respirator or 

mask will always be carried. 
(b) WithIn 5 miles of the front line a box respirator will 

always be carried, and every man will be clean- 
shaven excepting that a mustache may be worn. 

(c) Within 2 miles of the front line and with-n areas 
specially exposed to gas shelling, the box res- 
pirator and mask will always be carried. The res- 
pirator will be carried in the “Alert” position. It 
will be worn outside all clothing, and nothing will 
be slung across the chest in such a way as to 
interfere with the quick adjustment of the’ res- 
pirator. The chin strap of the steel helmet will 
be worn on the point of the chin. 

, (d) Military Police will report all cases of infringe- 
ment of the above orders. 

(e) The above-mentioned lines wiil be conspicuously 
marked by each Corps, in such manner as to at- 
tract the attention of persons entering the above 
areas. 

(f) When not carried in the “Alert” position, ‘the box . 
respirator will be carried over the left hip, the 
sling passing over the right shoulder. Nothing 
shall be worn so as to interfere with the immediate 
shifting of the respirator to the “Alert” position. 
If the mask is also carried, it will be over the 
right hip, so as not to interfere with shifting the 
box respirator to the “Alert” position, the sling 
passing over the left shoulder, but under the 
sling of the respirator. 

2. General Precautionary Measures. 
Within the two-mile limit the following will be observed: 

(a) Box respirators will be inspected daily. 
(b)Gas N. C. 0,‘s will inspect daily all gas alarm appli- 

ances and anti-gas stores. They will see that gas- 
proof dugouts are in good order and the blankets 
kept moist. 
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(c) All sentries will act as Gas Sentries and will’ be 
provided with alarm appliances to give warning in 
case of gas shelling or a gas cloud attack. 

(d) Each sentry group will ‘have a definite area to alarm 
in the event of a gas attack or bombardment. 

(e) Sentries must be posted to give warning to men in 
dugouts. 

(f) All working parties of 10 or more men will have a 
sentry posted to give warning in the event of gas 
being used by the”enemy. 

(g) Precautions will be taken to protect -ammunition 
from the corrosive action of gas. 

(h) Stores of fuel will be kept for clearing dugouts. 
(i) Units in the line will make wind observations and 

sentries will be warned to be on the alert for 
. signs of cloud gas whenever the wind is in a dan- 

gerous quarter. 
In the area between two and twelve miles from the front 

line the following will be observed: 
v (j) Anti-gas appliances will be inspected at least once a 

week and immediately before men proceed to any 
point within the two-mile limit. 

(k) All sentries, traffic control men, military police, etc., 
when on duty, will act ‘as gas sentries and will be 
provided with suitable alarm devices where neces- 
sary. 

(1) Men may be allowed to take off their respirators 
when sleeping, but must keep them within reach. 

(m) Arrangements will be made by Commanders of 
units and Area Commanders to communicate a gas 
alarm rapidly to all ranks. 

3. Action to be taken in the event of an enemy gas shell or 
Trench Mortar Bombardment. 

(a) At the first sign of gas shell of any kind or on hear- 
ing the alarm, the breath must be held and the 
respirator adjusted immediately. without waiting 
until the presence of gas is recognized. 

(b) The alarm will be spread immediately to all troops 
in the neighborhood: 

(I) By gongs, rattles or Klaxons. 
(3) By shouting “Gas shells”--after the respira- 

tor has been adjusted. 
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(3) By runners where necessary. 
Strombos horns will not be used. 

Men in dugouts, observation posts and mine shafts 
must .be warned,’ and sleeping men roused. 

(c) Gas-proof dugouts will be closed immediately, and 
any flres burning in such dugouts put out. Care 
must be taken that men do not enter protected. 
dugouts if their clothing is contaminated with gas. 

(d) Sentries will be posted at suitable points to warn 
men to put on their respirators before entering the 
shelled area. These sentries will not be withdrawn 
until the area is free from gas. 

4. After a gas shell or Trench Mortar Bombardment the 
following precautions will be observed. 

(a) RESPIRATORS WILL BE WORN UNTIL PER- 
MISSION TO REMOVE THEM IS GIVEN BY 
AN OFFICER. 

(b) Gas may remain in liquid form on the ground for 
several hours after a bombardment. When it is 
impossible to withdraw men from an infected area, 
respirators will be worn until the ground is clear. 
Gas Shell holes will be covered with .fresh earth 
when possible. 

(c) Closed spaces such as dugouts and cellars may re- 
tain gas for several hours and must be cleared by 
means of fires. Men will not enter such places’ 
without wearing respirators until permission has 
been given by an officer. 

(d) When a man is close to the burst of a gas shell his 
clothe8 may become contaminated with liquid. 
When possible the clothes will be removed and 
exposed to the air. Care must be taken that men 
sleeping in closed spaces are not gassed by long 
exposure to small quantities of gas brought in on 
their clothing or equipment. 

(e) Men affected by gas will be spared exertion as much 
as possible and casualties will not be allowed to 
walk to the Dressing Station. 

(f) Transport ‘will move from the shelled area when 
possible. 

6. Action to be taken in the event of an enemy cloud gas 
attack 
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The Alarm. 
(a) Alarm will at once be given by all means available; 

by Strombos horns, gongs, rattles, telephone, and, 
if necessary, by orderly. 

Sentries will warn all ranks in the trenches, dugouts, 
observation posts or mine shafts. 

(b) Sentries on Strombos horns will sound the horn: 
(1) when they detect cloud gas, (2) when they 
hear other Strombos horns sounding. Strombos 
horns will not take up the alarm from gongs and 
rattles. 

(c) In order to restrict the spread of false alarms, when 
possible, Strombos horns in back areas will he 
placed so that they need not be sounded until the 
alarm is copfirmed by telephone. 

(d) Should the gas cloud be unaccompanied by an in- 
fantry attack, no S. 0. S. signal will be sent, but 
the letters G. A. S. will be telephoned or tele- 
graphed, followed by the name of the trench oppo- 
site to which the gas is being liberated. This mes- 
sage will not be sent in case of a gas shell bom- 
bardment only. 

(e) Arrangements will be made for an immediate report 
of a hostile gas attack to be sent to all formations 
within 46 kilometers (25 miles), giving the map 
reference of the point of attack, as follows: 

Divisions will warni 
Corps H. Q. 
All other divisions of the same corps. 
(If a flank division) neighboring division8 of ad- 

joining corps. 
Corps will warn: 

Army H. Q. 
All other corps of same army. 
(If a flank corps) neighboring corps of adjoining 

army. 
(f) Arrangements will be made for the warning to be 

repeated where necessary, to an officer in each vil- 
.lage or camp within a radius of 46 kilometers of 
the point of attack, who will be responsible for 
warning units billeted there. 
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(g) Corps will arrange to warn civil authorities who are 
responsible for the protection and warning of all 
civilians within the corps area. 

Action on the Alarm being given. 
(h) THERE SHOULD BE AS LITTLE MOVEMENT 

AND TALKING AS POSSIBLE. All ranks will 
at once adjust their small box respirators. Men in 
dugouts will do so before leaving dugouts. 

(i) The blanket curtains of protected dugouts and, cel- 
lars will be properly adjusted, and fires in such 
dugouts put out. 

(j) Troops in the front lines, and wherever the tactical 
situation demands, will stand to arms.. 

(k) In rear lines there is no objection, where the tactical 
situation permits, to troops, with the exception of 
sentries and of officers and N. C. 0.‘~ on duty, 
remaining in dugouts. 

_ (I) All bodies of troops or transport on the move will 
halt, and, working parties will cease work until the 
gas cloud has passed. 

(m) If a relief is in progress, units should stand steady 
as far as possible until the gas cloud has passed 

(n) Supports and parties bringing up ammunition and 
grenades will only be moved up if the tactical 
situation demands. 

Action during an Enemy Cloud Gas Attack. 
(0) The troops in the front trenches will open a slow 

rate of rifle fire at ante against the enemy’s 
trenches, and occasional short bursts will be fired 
from machine guns to ensure that all weapons are 
in working order. 

(p) Corps will arrange a suitable artillery programme to 
be carried out in the event of a cloud gas attack. 

Action after an Enemy Cloud Gas Attack. 
(q) Trenches will be cleared of gas with anti-gas fans 

and sandbags. 
(r) Respirators will be worn until permission to remove 

them is given by an officer. 
(s) A sharp lookout will be maintained for a repetition 

of the attack as long as the wind continues in a 

t ’ 
:i dangerous quarter. Men will sleep on the fire-step 

within reach of a sentry. 

. 
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(t) The instructions given in Section 4 (c) above, with 
regard to entering dugouts, etc., will be observed. 

(u) No man suffering from the effects of gas will be 
allowed to walk to the Dressing Station. 

(v) The clearing of trenches and dugouts must not be 
carried out by men who have been affected by the 
gas. 

(w) After a gas attack, troops in the front trenches are 
to be relieved of all fatigue and carrying work 
for 24 hours, by sending up working parties from 
companies in the rear. 

(x) Horses which have been exposed, to the gas will not 
be worked for 24 hours if it can be avoided. 

(y) Rifles and machine guns must be cleaned after a 
gas attack. Oil cleansing will prevent corrosion 
for 12 hours, but the first opportunity must be 
taken to clean all parts in boiling water containing 
a little soda. 

(z) Small arms ammunition must be carefully exam- 
ined. All rounds affected by the gas must be re- 
placed by new cartridges immediately, and will be 
cleaned. Especial attention.must be paid to the 
brass clips. 

(zz) Expended air cylinders of Strombos horns will he 
replaced by full ones. 

6. Anti-Gas Trench Stores. 
(a) These comprise: 

Extra supply of respirators and masks (5 per cent. of 
strength). 

Strombos horns and other alarm devices. 
Wind vanes. 
Gas-proof coverings for dugouts. 
Anti-gas fans. 
Stores of fuel for clearing dugouts. 
Vermorel sprayers. 
Gas sampling apparatus. 

fh) Commanders of formations or units relieving one 
another are respon&ble that trench stores are dbly 
turned over and receipted for and that they are in 
good condition and in proper positions for use or 
replacement. 

-- 
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(c) The actual taking over should be done by company 
(battery) (Gas N. C. O.‘s, who will go up with the 
advanced, party (if possible in daylight) for this 
purpose. They will report any defects to their 

‘Company (battery) commander. 
(d) As soon after the actual taking over as possible the 

f3attaiion Cas Officer will make an inspection of ail 
anti-gas arrangements and stores. He will call the 
attention of Company Commanders to any de- 
fects or deficiencies for correction. 


